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The  repulfion  of  fire  is  one  of  the  mod 
interefting  fubjedls  that  chemiftry  can  invef-  . 
tigate  ; and  it  is  a principle  which  has  never 
been  introduced  in  explaining  the  phenome- 
na. Fire  and  matter  have  a very  ftrong  at- 
- tradlion  for  each  other,  and  this  attraction, 
when  it  takes  place,  that  is,  when  fire  and 
matter  are  united  together,  can  only  be  de- 
compounded in  two  ways.  Firft,  by  other 
bodies  having  a greater  attraction  for  either 
of  the  compound  bodies  than  they  have  for 
each  other.  As  in  lime;  thus  the  calcareous 
earth  has  a ftrong  attraction  for  fire,  produ- 
cing lime;  but,  if  an  alkali  is  added  to  the 
lime  there  is  a decompofition;  the  alkali  ha- 
ving a ftronger  attradlion  for  the  fire,  attracts 
it  from  the  calcareous  earth ; and  the  fixed 
air  of  the  alkali  is  attracted  by  the  calcare- 
ous earth. 


a.  2 
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Alfo,  the  lime  may  be  decompounded  by 
the  joint  operation  of  fixed  air  and  water^ 
but  neither  can  do  it  feparately. 

But,  Secondly,  the  moft  common  way  by 
which  fire  is  fet  loofe  from  its  chemical  com-^ 
bination,  is  by  combullion  ; which  operates 
principally  by  repulfion.  Thus,  when  a bo- 
dy is  fet  on  fire,  the  pure  air’s  hre  is  fet  loofe, 
and  alfo  the  combuflible  body’s  hre,  which 
'produces  fo  flrong  a heat,  that  the  fixed  fire, 
which  both  the  air  and  the  burning  body 
pofTefTes,  is  repelled  from  its  chemical  combi- 
nation, fo  as  to  become  free,  or  adfual  fire.  A 
fpark  being  applied  to  the  combuftible  body, 
fets  free  the  fire  of  the  air  contiguous  to  it, 
then  both  fires  adf  by  repulfion,  upon  the 
combuftible  body’s  fire,  and  fo  on ; as  one 
part  of  the  air  and  burning  body’s  fire  is  fet 
free  it  adls  upon  its  neighbouring  part  till  the 
whole  body  is  confumed.  Metals  attraclil 
their  fire  very  ftrongly,  fo  that  they  require 
a very  ftrong  application  of  free  fire  to  be 
decompounded  : gold  will  not  burn  ; (with- 
out the  aid  of  nitre)  it  comes  out  of  the  fire 
pure.  But  many  of  the  other  metals  will 
burn,  iron,  for  inflance  ; but  this  decompo- 
fition  of  the  metal,  or  the  earth  of  iron,  par- 
ting with  its  fire,  is  greatly  affifted  by  the 
earth  having  a great  attradfion  for  the  water, 
and  fixed  air,  which  pure  air  is  formed  of ; 
fo  that,  in  the  combuflion,  they  will  both  en- 
ter the  earth  of  iron.  This  is  a general  prin- 
ciple 
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ciple  in  chemiftry,  that,  as  bodies  part  with 
one  body,  they  greedily  attract  others;  me- 
tals have  different  degrees  of  attradlion  for 
fire,  the  noble  metals  have  the  flrongeft.- — 
See  Gent.  Mag,  for  1792,  part  2,  p.  6i9-§ 

Therefore, 

§ ‘ In  ad4itIon  to  the  proofs  which  I have  given  in  my 
different  publications,  that  the  body  which  Stahl,  Soheele, 
Dr.  Prieflley,  &c.  call  phlogifton, 'is  fixed  fire,  and  not 
an  element  fui  generis^  1 fhall  obferve, 

‘ That,  by  expofing  iron  to  the  nitrous  acid,  an  aflive 
fermentation,  and  a great  generation  of  nitrous  air,  is 
produced,  and  the  iron  is  reduced  to  a calx.  If  iron  and 
water  are  expofed  to  atmofpheric  air,  the  iron  wU  be  re- 
duced to  a calx,  the  pure  part  of  the  air  will  be  imbibed 
by  the  calx,  and  an  oily  feum  will  fwim  upon  the  water. 
This  was  the  refult  of  Mr.  Scheelc’s  experiment  \ who 
fays,  “ pure  water  only  can  produce  inflamm,aMe  .air 
from  iron  ; it  is  a feum  which  conflantly  appears  oh  the 
furface  of  the  water  after  it  had  flood  over  filings  for 
fome  weeks,  and  has  been  fomewhat  flirred.”  If  this  oil 
is  carefully  feparated  from  the  water,  it  will,  with  the.ni- 
trous  acid,  forija  nitrous  air  ; or,  if  applied  to  the  calx  of 
the  iron,  the  iron  will  be  reduced,  and,  in  its  redudion 
•will  part  with  the  air  it  had  imbibed  from  the  atmofphere, 
not  in  the  ftate  of  pure,  but  of  fixed  air.  1 his  I have 
already  fully  explained  in  my  former  publications. — 
Hence  it  appears  that  it  is  an  oily  body  which  forms  the 
nitrous  air,  and  the  earth  of  the  metal  into  its  metallic 
fplendour.  If  heat  is  applied  to  this  oily  body,  it  will 
form  inflammable  air,  and,  if  burned  in  the  date  of -loil, 
will  turn  pure  air  into  fixed  air  : but  (as  I have  elfewhetc 
fully  proved)  in  the  ftate  of  inflammable  air,  it  will  turii 
it  into  an  acid  and  water. 

‘ And,  to  corroborate  this  dodrinc,  if  I take  common 
oil,  it  will  produce  the  fame  phenomena,  i.  e.  it  will  re- 
duce the  calx,  and  with  the  nitrous  acid  will  generate  ni- 
trous air;  or,  if  1 burn  it  with  pure  air,  it  will  turn  into 

fixed 
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Therefore,  when  fire  alone  Is  applied  to 
the  decompofition  of  combuflible  bodies  ; 
the  moll  intenfe  degree  of  it  is  required,  and 
the  moll  intenfe  degree  of  fire  that  the  art  of 
man  can  apply,  is  the  eledlrical  fire.  See 
Mr.  Cuthbertfon’s  experiments. 

“ Mr. 


fixed  air;  or,  if  I form  it  into  an  air  by  heat,  as  Dr. 
Prieftley  has  done,  it  will  explode  with  pure  air,  leaving 
an  acid  and  water  in  the  reliduum.  Atmofpherical  air, 
when  ignited,  Jofes  the  fire  which  neutralized  its  fixed 
air  and  water,  which  are  confequently  precipitated.  This 
is  ftrikingly  feen  in  palling  the  electric  fpark  through  it ; 
it  is  then  formed  into  fixed  air  and  water.  And  this  is 
the  cafe  when  iron  is  burned,  and  it  is  abforbed  by  the 
iron. 

‘ If  filings  of  iron  are  dropped  into  water  impregna- 
ted with  fixed  air,  the  water  and  fixed  air  will  attra£l:  the 
iron,  the  acid  air  and  part  of  the  water  will  be  imbibed 
by  the  calx,  and  the  phlogillon  of  the  metal  will  be  fepa- 
rated.  But,  agreeably  to  the  opinion  of  fome  chemifts, 
the  fixed  air  fliould  not  be  imbibed  altogether,  but  only 
be  decompounded  from  the  pure  air,  of  which  they  fup- 
pofe  it  to  be  formed,  and  fliould  enter  into  the  calx,  and 
the  Carbone  be  left  in  the  water  ; which  is  not  the  cafe. 
And  I am  aware  that  many  will  fay,  the  iron  is  calcined 
by  the  decompofition  of  the  water,  and  not  of  the  fixed 
air,  in  this  procefs-  But  as  inflammable  air  is  generated 
here  the  fame  as  when  vitriolic  acid  and  water  aie  ufed, 
we  are  right  in  fuppofing  it  to  be  from  the  fame  caufe. — 
And  not  a doubt  can  remain  but  that  it  is  from  the  fixed  air 
enterin  V the  calx,  as  it  difappears  in  the  procefs.  Then 
certa'tiiv  ;t  is  the  vitriolic  acid  that  enters  the  calx  in  the 
vitriolic  :el  ition  And,  that  not  a doubt  may  remain  but 
that  the  operation  in  both  cafes  is  the  fame,  let  water  be 
impregnated  with  fixed  air,  then  acidulate  an  equal  quan- 
tity of  water  to  the  fame  proportion  of  acid  with  vitriolic 
acid,  the  fmalleft  quantity  of  which  is  fufficient ; then 

let 
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“ Mr.  Cuthbcrtfon  has  hnce  found  that, 
with  a machine  with  two  plates  of  eighteen 
inches  diameter,  he  could  charge  a lingle  jar 
of  i6o  inches  of  coated  glafs  fo  highly  as 
to  make  an  inch  of  the  fmallefl  iron  wire 
vanifh  into  fmoke,  and  three'iiiches  exhibit 
the  phenomena  of  philamcnts  floating  in 
the  fmoke  into  which  the  wire  was  con- 
verted.” 

And 


let  iron  be  added  to  each  of  thefe  portions  of  water,  thus 
acidulated,  and  in  both  the  acid  M'ili  difappear,  entering 
the  iron,  forming  it  into  a calx,  and  what  has  been  called 
the  phlogifton  of  the  iron  will  be  feparated.  And  to  ad- 
duce a (till  more  unexceptionable  proof ; if  the  folution 
of  iron,  which  is  formed  from  the  fixed  air,  be  precipi- 
tated by  the  cauftic  alkali,  or  by  other  means,  and  an 
acid  be  added  to  the  precipitate,  fixed  air  will  be  expelled 
from  it,  pure  and  unchanged. 

But,  as  Stahl  and  the  philofophers  after  him,  feeing 
phlogifton  pafs  from  one  body  to  another,  and  having  no 
idea  of  the  chemical  attradlion  of  fire,  fuppofed  it  to  be 
a body  difterent  from  fire.  I fhall  fhew,  in  oppofition  to 
that  idea,  that  aEiual  fire,  or  perhaps,  more  properly 
fpeaking,  fire  in  its  free  difengaged  ftatc,  when  fenfibie 
to  our  feelings,  and  to  the  expanfion  of  mercury  in  the 
thermometer,  is  equally  under  the  influence  of  chemical 
attra6fion,  pafling  from  one  body  to  another;  and  that,, 
during  its  tranfitionS,  being  under  the  influence  of  che- 
mical attraction,  it  does  not  difFufe  itfelf,  but  palTes  into 
the  attracting  body  the  fame  as  an  alkali  into  an  acid. 

‘ I would  defire  the  reader  to  pay  particular  attention 
to  wdiat  may  be  brought  in  proof  of  this,  becaufe  it  has 
never  been  properly  underftood  or  attended  to. 

‘ Lime  and  cauftic  alkaline  falts  have  loft  their  fixed 
air,  or  aerial  acid  and  water,  and  in  their  ftead  have  uni-  • 
ted  to  fire.  If  lime,  for  inftance,  is  mixed  with  the  fixed 

alkaline 
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And  this  eledlriral  fire,  from  its  iiitcn-^' 
fity,  can  decompound  pure  air,  which  is  na- 
ture’s great  agent  for  combuftion  ; for.  Dr. 
Prieflley,  Mr.  Bergman,  &c.  burnt  pure  air 
info  fixed  air,  by  the  electrical  fire. 

Alfo, 


alkaline  fait,  the  alkali  having  a flronger  attraction  for  the 
fire  of  the  lime  than  for  its  own  fixed  air,  will  attraCt  the 
fire  of  the  lime,  which  has  a lefs  attraction  for  it  than 
the  alkali  has;  confequently,  the  fire  will  leave  the  lime, 
and  be  attraCted  by  the  alkali.*  This  cannot  be  from 
the  lime  having  a ftronger  attraction  for  the  fixed  air,  or 
aerial  acid,  than  the  alkali,  as  alkalies  attraCt  acids  more 
ftrongly  than  calcareous  earths  do. 

‘ In  confequence  of  this  miftake.  Dr.  Black  Is  wrong 
and  contradictory  in  his  table  of  attractions.  He  fays. 


Acids. 
Fixed  alkali. 
Calcareous  earth. 
Volatile  alkali, 
Magnefia. 


Fixed  air. 
Calcareous  earth. 
Fixed  alkali, 
Magnefia, 

Volatile  alkali. 


But  he  ought  to  have  placed  the  different  bodies  under 
the  head  of  fixed  air,  the  fame  as  under  the  acids,  for 
the  change  of  affinity  is  owing  to  the  fire  which  the  cal- 
careous earths  and  the  magnefia,  in  the  ftate  of  lime, 
pofl'clTed,  and  which  Dr.  Black  does  not  fo  much  as  ac- 
knowledge it  does  pofiefs,  not  having  a chemical  know- 
ledge of  fire,  or  its  affinity. 

* But  a flill  ftronger  proof  that  alkaline  falts  have  a 
more  powerful  attraClicn  for  fire  than  for  fixed  air  is  this: 
expole  the  dry  cauftic  alkaline  fait,  or  lime,  to  dry  fixed 
air,  and  they  will  not  attrad:  it,  nor  part  with  their  fixed 
fire  ; but  add  fixed  air  and  water  to  the  cauftic  fait,  or 
lime,  both  aCling  together,  their  joint  attraCfion  will  ex- 
pel the  fire,  though  neither  can  do  it  by  themfelves. 


* Lime,  from  the  fire  which  it  pofiefTcs,  will  aflift  in  reducing  metals; 
i.  e.  1 have  found  a calx  will  fooncr  be  reduced  by  being  mixed  with  lime 
than  with  calcareous  earths. 

‘It 
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Alfo,  Mr.  Cavendifh  burnt  the  pure  air 
of  the  atinofphere,  and  the  pure  air  of  the 
laboratory,  into  the  nitrous  acid;  'that  azote 
had  nothingto  do  in  this  experiment,  1 have 
fully  proved  in  the  fequcL  - - 

Therefore, 

* It  is  the  very  fame  with  the  vitriolic  acid  andiron.—  . 
The  earth  of  iron  attracts  fo  flrongly  its  fixed  fire,  that 
the  vitriolic  acid  cannot  rob  the  earth  of  iron  of  it ; but, 
if  the  acid’s  attraction  be  afiilled  with  w'ater,  the  earth  of  _ 
iron  having  a ftrong  attraCHon  for  the  water,  their  joint- 
powers  will  decompound  the  iron,  its  earth  atriaCfing  the 
water  and  the  acid,  whilfi;  the  fixed  fire  is  expelled  as  in- 
flammable air. 

‘ If  the  concentrated  vitriolic  acid  be  applied  to  the 
irbn.  it  will  not  a6f  upon  it,  bccaufe  the  atiraCHon  wliicli 
the  earth  of  the  iron  retains  for  the  phlogiflon,  is  firong- 
er  than  that  which  the  acid  has  for  the  earth.  But,  if 
the  vitriolic  acid  is  diluted  with  water,  they  both  aCf  to- 
gether*, the  acid  attraCfs  the  phlogifton  and  the  earth, 
whilft  the  water  attraCls  the  earth. 

‘ That  the  earths  of  metals  have  a very  ftrong  attrac- 
tion for  phlogifton  may  be  ftrikingly  found  in  many  in- 
ftailces.  Silver  fo  ftrongly  retains  this  attraCHon,  that 
the  vitriolic  acid  'will  not  aCf  upon  it  *,  but  apply  the  ni- 
trous acid,  and  it  will  attraCl  its  phlogifton  or  concentra- 
ted fire,  and  fly  off  with  it  in  the  form  of  nitrous  air. — 
Gold  has  fo  ftrong  an  attraction  for  its  plogifton,  tfiat  the 
nitrous  acid  will  not  dilfolve  it.  It  is  well  known  that 
the  aCHon  of  two  acids,  the  maiine  and  the  nitrous,  is 
required  at  the  fame  time,  or  that  the  marine  be  dephlo- 
gifticated. 

‘ We  find  that  metals  refill  comhuftion  in  the  fame 
manner  as  they  do  the  aClion  of  acids.  Gold  will  not 
burn  though  expofed  to  the  ftrongeft  fire  ; it  may  fublime,  - 
but  will  not  confume,  becaufe  gold  ftrongly  retains  its 
fire.  We  lhall  fticw  in  the  aurum  fulmtnans  that  its  at- 
traClion  for  the  concentrated  fire,  or  phlogifton  of  the 
volatile  alkali  is  fo  very  powerful,  that,  being  expofed  to  - 
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Therefore,  imprelf  with  this  theory,  I 
have  been  performing  fome  experiments 
with  this  ele^rical  fire,  making  it  as  intenfe 
as  pofiible,  in  order  to  repel  the  body’s  fixed 

fire, 

the  flightefl:  degree  of  warmth,  it  will  rufii  Into  the  alkali, 
and  decompound  it  into  a£lual  firs.* 

Upon  the  fame  principle,  the  nitrous  acid  (as  is  fhewrt 
in  my  publications  on  this  fubjeft)  will  act  upon  eflen- 
tial  oils  j and,  owing  to  the  attraction  of  gold  and  of 
the  nitrous  acid  for  concentrated  fire,  they  will  rufh  into 
the  alkali  and  the  oils,  and  fet  loofe  in  the  efFervefcence 
fuch  a quantity  of  aClual  fire  as  to  produce  ignition ; the 
volatile  alkali  at  the  fame  time  exploding,  as  it  does  in 
the  combultible  fait  lately  difcovered  by  the  French  che- 
mlfts,  which  is  formed  of  the  nitrous  acid  and  the  volai- 
tile  alkali. 

‘ It  is  evident  that  the  nitrous  acid  and  the  earth,  of 
gold  a£f  in  confequence  of  their  attraCbion  for  the  fixed 
fire  of  oils  and  alkali,  for,  in  the  procefs,  the  nitrous  acid 
becomes  what  chcmifts  call  phlogifticated.  However., 
the  procefs  will  iiut  fucceed  without  the  acid  be  highly 
dephlogillicated  ; and  no  other  calx  but  the  earth  of  gold 
will  do,  which  (as  has  been  already  fhewn)  has  fo  great 
an  attraction  for  phlogifton,  that  the  gold  is  reduced  after 
the  explofion  of  the  aurum  fulminans.  It  was  from  this 
attraction  that  Mr.  Scheele  found  the  earths  of  gold  and 
filver  to  be  reduced  by  only  gently  throwing  the  rays  of 
light  on  them. 

* The  calces  of  metals  have  a very  ftrong  altraCitlon  for 
phlogifton;  and  we  are  acquainted  with  no  bodies  in  na- 
ture capable  of  greater  attraCHon  than  acids,  nor  any 
that  can  decompound  the  metals  but  them.  In  refpeCt 
to  gold,  it  has  been  already  obferved,  that  the  influence 

* Mr.  Schede  found  the  earth  of  gold  to  have  fuch  an  attraeftion  for 
the  volatile  alkali  that  it  would  adually  attrad  it  from  the  vitriolic  acid, 
decompounding  the  vitriolic  ammoniac.  And  the  volatile  alkali  is  known 
to  be  a phlogiftic  body,  forming  inflammable  air  with  heat.  See  his 
EflayS; 
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fire,  as  a(flua1,  or  free  fire.  From  the  analo- 
gy of  nature’s  great  agent,  viz.  pure  air ; as 
ks  fire  is  not  only  mod  eafily  fet  loofe,  and 

by 


©f  two  acids  is  required.  Nay,  it  is  evident  from  Mr. 
Scheele’s  experiments,  that  the  calx  of  gold  can  decom- 
pound the  vitriolic  ammoniac,  or  take  from  it  its  phlo- 
gifton.  When  this  is  done  by  combuftion,  it  is  by  fetting 
loofe  their  phlogifton  as  actual  fire.  If  gold  is  foluted  in 
aqua  regiUy  and  another  metal  added  to  the  folution,  the 
calx  of  gold  having  a fuperior  attraftion  for  its  phlogifton, 
will  rob  the  metal  of  it,  and  will  be  precipitated  with  its 
metallic  fplendour.  Silver  is  next  in  attraftion  for  phlo- 
gifton  ; then  mercury  and  copper.  They  are  well  known 
to  precipitate  each  other  according  to  their  different  de- 
grees of  attradfion  for  phlogiflon 

‘ To  explain  thefe  phenomena,  Mr.  Lavoifier  fays,  it  is 
not  owing  to  thefe  bodies  having  an  attratflion  for  phlo- 
gifton,  agreeably  to  the  gradation  juft  mentioned,  but  to 
their  having  a lefs  attradfion  for  dephlogifticated  air  than 
the  bafer  metals. 

‘ This  cannot  be  fo,  for  the  calces  of  lead  and  mercury 
part  with  their  dephlogifticated  air  much  eafier  than  the 
other  metals. 

* Let  us  attend  to  a folution  of  gold  in  the  dephlogifti- 
cated marine  acid.  If  the  gold  is  precipitated  by  an  alk?di, 
the  acid  will  be  found  in  its  phlogifticatedftate,  or  as  com- 
mon marine  acid.  Take  a quantity  of  this  folution,  and 
add  eifential  oils  to  it,  or  any  other  phlogiftic  bodies  you 
pleafe,  and  you  will  find  the  oil  attradl  the  calx  of  the 
gold  from  the  acid,  which  will  receive  its  phlogifton 
again,  and  be  precipitated  in  its  metallic  form.  How  can 
this  be  explained  on  the  theory  of  Mr.  Lavoifier?  The 
oil  which  is  formed  of  his  carbone  ought,  according  to 
his  explanation,  to  have  united  with  the  dephlogifticated 
air  of  the  calx  of  the  gold,  and  to  have  formed  fixed  air; 
yet  there  is  not  an  atom  of  fixed  air  formed  in  the  procefs. 
Moreover,  dephlogifticated  air  could  not  have  been  imbi- 
bed again  by  the  acid,  as  it  is  left  in  its  phlogiftic  ftate. 
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by  that  means  afts  upon  the  combufHblc  bo- 
dy’s fire,  but  alfo  as  it  pofTefTes  an  acid  which 

aids 

* Another  phjenomenon  is  dlfcoverable  from  this  expe- 
riment, namely,  that  the  calx  of  gold  has  fo  ftrong  an  at- 
tra6lion  for  its  phlogifton,  that  it  will  leave  its  acid  and  be 
united  to  its  phlogifton  in  this  low  temperature  of  heat. 

‘ When  the  above  fa£ts  are  maturely  confidered,  we 
find  every  thing  militates  againft  Mr  Lavoifier’s  explana- 
tion. Befides,  it  is  well  known  that  the  oils  and  pure 
,air  will  not  unite  but  in  the  temperature  of  oils  burning. 
Gold,  from  its  aflinity  to  its  phlogifton,  refifts  calcina- 
tion ; for,  if  the  calx  be  precipitated,  even  the  acetous 
acid  will  diflblve  It. 

‘ Mr.  Lavoifier’s  do£l:rine  of  fixed  air  has  nothing  to 
fupport  it.  If  I drop  oil,  or  any  phlogiftic  body,  into  the 
marine  acid,  either  in  its  dephlogifticatcd,  or  phlogiftica- 
ted  ftate,  they  will  form  only  marine  acid  air  and  inflam- 
mable air,  not  one  atom  of  fixed  air.  Will  any  chemift 
be  hardy  enough  to  contradift  the  evident  conclufion 
which  follows /rom  this  experiment  ? It  is  juft  the  fame 
with  the  other  acids.  With  thefe  carbonic  bodies  they 
form  only  acid  and  inflammable  airs.  When  metals  are 
diflTolved  in  acids,  they  form  a calx,  a fnugbody  in  which 
to  fecrete  the  pure  air  of  the  acids  i but  when  oils  are 
dilTolved,  they  ought  to  form  fixed  air  in  the  gieateft  a- 
bundance.  Hence,  agreeably  to  this  do£frine,  we  fhould 
thus  have  a quicker  procefs  for  obtaining  fixed  air  than 
by  the  folution  of  calcareous  earths  in  acids. 

‘ Now  here  we  have  a regular  chain  of  phaenomena 
clearly  correfponding  v/ith  this  theory.  But  let  us  en- 
quire how  our  modern  hypothefes  agree  with  it. 

‘ Mr.  Lavoifier,  fome  time  after  I had  endeavoured  to 
fet  afide  the  doftrine  of  phlogifton  being  an  element,  from 
a conviction  of  its  infufticiency  to  account  for  the  above 
pitxnomena,  went  to  the  oppofite  extreme,  not  even  al- 
lowing any  kind  of  fixed  fire  in  thofe  ptocefles  of  me- 
tallic reduction  and  formation  of  nitrous  air,  afierting 
that,  in  the  firft,  it  is  merely  imbibing  oxygen  gas,  and, 
in  the  other,  the  nitrous  acid  loflng  its  oxygen  gas. 

‘ The 
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aids  tlie  combiiftion,  by  uniting  with  the 
combultible  body;  it  ftruck  me  to  fubilituce 


‘ The  firfl  thing  that  flrikes  us  in  this  doftrine  is  this; 
if  you  take  an  ounce  of  the  concentrated  vitriolic  acid 
diluted  with  two  ounces  of  water,  and  apply  it  to  iron, 
inflammable  air  only  is  generated.  If  you  apply  the 
fame  quantity  of  the  concentrated  nitrous  acid  with  an 
equal  quantity  of  water,  nitrous  air  only  is  generated. 

‘ To  explain  thefe  phenomena,  it  is  faid,  that  the 
W'ater,  in  the  firft;  procefs,  is  decompounded,  and,  in  the 
fecond,  the  nitrous  acid.  Now,  1 fhould  think  that  every 
chemift  mufl  allow  that  it  is  the  acid  in  both  thefe  pro- 
celTes  that  diflblves  the  metal.  How  then  can  it  be  con- 
ceived that,  in  one  procefs,  the  acid  fliould  be  the 
calcining  body,  and  the  water  in  the  other.?  if  the  folu- 
tions  are  examined,  the  foluting  bodies  will  be  found  to 
be  the  acids  in  both;  for,  by  adding  an  alkali,  the  acid 
unites  to  it,  and  precipitates  the  earth  in  both  the  procef- 
fes ; but  water  will  not  diiTolve  iron  by  itfelf. 

‘ The  explanation  feems  evidently  to  be  this  (as  has 
been  elfewhere  (hewm) : the  nitrous  acid  as  is  well  known, 
having  a greater  attradlion  for  phlogifton,  rapidly  feizes 
upon  it,  and  from  its  greater  volatility,  flies  of  with  it 
as  nitrous  air.  On  the  contrary,  the  vitriolic  acid,  ha- 
ving a lefs  attraction  for  it,  will  not  decompound  iron 
without  the  aid  of  water,  for  the  earth  of  which,  water 
has  fo  ftrong  an  attraction,  that  when  the  water,  aided 
with  a great  degree  of  heat,  aCts  upon  the  iron  in  the  form 
of  fleam,  it  will  decompound  iron  without  the  acid. 

‘ That  inflammable  air  fltould  be  formed  when  water 
is  added  to  iron,  either  along  with  the  vitriolic  acid,  or 
by  fleam,  appears  to  be  from  this  caufe : all  airs,  in  en- 
tering their  aerial  form,  have  a ftrong  attraction  for 
water,  the  fame  as  the  neutral  falts  have  in  entering 
the  cryflalllne  form,  called,  with  great  propriety,  the 
water  of  compofition.  Of  this  we  have  a flriking  in- 
ftance,  as  I have  before  fhewn,  in  nitrous  vapour,  which 
is  perfectly  condenfibie,  unlefs  it  pafles  through  w^atcr. 


and 
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a body  for  it,  which  poffefTed  both  fixed  fire 
and  an  acid.  Both  fulphur  and  phofphorus 
immediately  prefented  themfelves  as  fit  bo- 
dies for  the  experiments;  I therefore  mixed 
thefe  bodies  with  the  metals  moft  eafily,  ca- 
pable of  being  burnt,  as  copper,  iron,  &c. — 
Pure  air  alfo  pofleiTes  water,  which  aids  its  a- 
gency  in  making  bodies  burn,  by  entering  the 
burning  body  as  the  calx  of  metals  ; feen  by 

both 

and  then  it  gets  the  water  of  compofitlon  for  its  aerial 
form,  and  becomes  permanent  nitrous  air.  Therefore, 
in  the  formation  of  inflammable  air  from  iron,  the  water 
and  heat  feize  upon  the  phlogifton  of  the  metal,  with  a 
fmall  proportion  of  the  vitriolic  acid,  and  they  form  in- 
flammable air.  And  if  a metai  is  reduced  by  fire  alone, 
and  then  calcined  by  acids,  or  by  water  and  pure  air,  as 
in  the  calcination  of  iron  by  thefe  bodies,  its  phlogifton, 
being  feparated,  will  either  take  the  form  of  an  oily  fcum, 
or  the  ftate  of  inflammable  air.  Then  we  muft  fuppofe 
that  the  fire  has  penetrated  the  metal,  being  clofely  at- 
tradfed  by  it,  fo  that,  being  fet  loofe,  or  parted  from  the 
calx,  it  will  appear  in  its  fixed  ftate  united  with  a part  of 
the  metal  in  the  ftate  of  phlogifton,  and  which,  when 
burned,  turns  again  into  aftual  fire, 

‘ If  the  vitriolic  acid  without  water  is  aided  by  heat,  it 
will  equally  decompound  iron,  forming  it  into  an  air 
fimllar  to  the  nitrous,  viz.  the  vitriolic  acid  air. 

‘ But,  as  aerial  forms  are  apt  to  elude  the  fenfes,  and 
confequently  not  to  be  fo  eafily  underftood,  let  us  take 
more  fubftantial  bodies,  fuch,  for  inftance,  as  the  different 
kinds  of  others  ; thefe  will  place  the  dodrine  in  fo  clear 
a light  that  the  dulleft  capacity  can  hardly  miftake  it. 

‘ The  vitriolic  tether  is  made  by  adding  the  vitriolic  acid 
to  fpirit  of  wine,  by  flow  degrees,  in  the  cooleft  atmof- 
pheie ; for,  I have  found  that,  if  the  acid  is  added  too 
rapidly,  fo  as  to  generate  a great  degree  of  heat,  they 
only  form  a vitriolic  acid  air  and  the  phlogifticated  vitri- 
olic 
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both  fixed  air  and  water,  being  required  m 
decompounding  lime,  fetting  its  fire  free. — 
Therefore  water  would  aid  thefe  procefies  ; 
but  then,  as  our  chcoriils  have  been  endea- 
vouring to  prove  that  water  is  compounded 
of  pure  air,  we  mull  not  make  ufe  of  it  in 
the  experiments. 

I burnt  pure  fulphur  and  iron,  without 
the  agency  of  pure  air,  into  a vitriolated 
iron ; this  I proved  many  years  ago:  and  alfo, 
that  I formed  from  them  the  vitriolic  acid 
air, and  inflammable  air.  But,  knowing  that 
the  mofl;  intenfe  fire  is  to  be  procured  from 
the  eledlrical  fire,  and,  knowing  that  the  in- 
tenfity  is  eflTential  to  the  combuftion,  or  fe- 
parating  by  repulfion,  the  fire  which  com- 
buftible  bodies  polTefs.  I therefore  expofed 
fulphur  and  iron  to  an  intenfe  application 
of  eledlrical  fire,  and  it  anfwered  my  moft 
fanguine  expe<5lation.  By  heat  thofe  bodies 
are  eafily  diflhlved  into  a mafs.  I got  a 
fmall  cylinder  of  iron,,  better  than  an  inch 

ollc  acldf.  But,  by  uniting  them  in  the  atmofphere  of  a 
cold  cellar,  they  form  the  vitriolic  aether,  the  acid  and 
the  fpirit  of  wine  being  fo  united,  that  they  form  the 
neutral  body,  aether,  the  acid  difappearing,  being  covered, 
faturated,  or,  more  properly  fpeaking,  neutralized,  with 
the  phlogifton  of  the  fpirit  of  wine.* 

f Mr.  Scheele  has  writtin  an  admirable  Eflay  on  .ffither,  in  which  he 
clearly  proves  that  the  acids  unite  with  the  fpirit  of  wine.  Speaking  of 
the  vitriolic  Kther,  p.  301,  he  fays,  “ this,  I think,  will  be  quite  fufEcient 
to  prove  that  the  vitriolic  acid  is  a conftituent  part  of  the  vitriolic  aether;*’ 
And  he  proves  juft  the  fame  of  the  other  sthers  formed  of  the  other  acids, 
and  ardent  fpirit. 

in 
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in  length,  and  about  half  ail  inch  in  diame- 
ter ; having  clofed  it  at  one  end,  I filled  it 
with  this  dilfolved  mafs  of  liilphur  and  iron, 
about  one  part  of  the  former,  and  three  of 
the  latter.  After  having  near  filled  it,  I 
clofed  the  other  end  of  the  cylinder,  then 
drilled  two  holes  at  each  end  through  the 
iron  cylinder,  and  through  a part  of  the 
mafs,  fo  that  I introduced  two  golden  wires 
into  them ; bringing  their  points  near  to- 
gether: the  drilled  holes  being  confiderably 
larger  than  the  wires,  I poured  melted  glafs 
into  them,  fo  as  to  inflilate  all  the  parts 
of  the  golden  wires  in  the  mafs,  except 
their  points.  Then,  by  drawing  through 
the  mafs  the  flrongeft  eleclrical  fire,  and 
alfo  by  examining  that  part  of  the  mafs 
through  which  the  fire  paffed ; I found  it 
clearly,  beyond  all  difpute  vitriolated.-— 
Copper  anfvvers,  I think,  better  than  iron  for 
the  experiment,  and  I generally  found  the 
internal  fide  of  the  iron  cylinder  vitriolated. 
Sometimes  I have  thought  that  the  experi- 
ment would  have  anfwcred  better  if  the 
fulphur  and  the  metals  were  placed  in  the 
cylinder  without  being  melted,  the  former 
in  powder,  and  the  latter  in  filings.  Some- 
times, in  thefe  experiments,  fubfiituting 
phofphorus  inftead  of  fulphur. 

After  I heard  of  Mr.  Cuthbertfon’s  expe- 
riments on  metals,  by  eledfricity  in  the  air 
pump,  hi  vacuo^  and  in  the  different  airs,  I 

performed 
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performed  them  in  this  way.  The  metals 
that  were  to  be  calcined,  were  placed  in  a 
flrong  metallic  cafe,  with  a lining  of  hlk,  or 
other  eledlric  bodies,  between  the  metal  cafe 
and  the  metals.  By  this  means  I was  able  to 
perforin  the  explofion  repeatedly,  upon  the 
fame  metal.  I have  alfo  repeated,  in  Mr. 
Cuthbertfon’s  way,  my  experiments  on  ful- 
phur  and  the  metals. 

1 have  varied  thefe  experiments,  fometimes 
making  a mixture  of  difierent  metals  with 
fulphur  or  phofphorus,  as  equal  parts  of 
copper,  mercury,  lead,  tin,  fulphur,  or  phof- 
phorus ; and  fometimes  iron,  or  barytes, 
in  the  place  of  one  of  the  above  metals. — 
And  alfo,  expofing  the  above  ingredients  in 
a moll  intenfe  hot  crucible.  But,  two 
things  ought  to  be  attended  to  in  this  expe- 
riment, the  ingredients  fhould  not  be  added 
till  the  crucible  is  red  hot  at  the  bottom. — 
The  theory  of  which,  is  this.  When  the 
ingredients  unite  together  in  a mafs,  they 
produce  fo  great  a heat, that  it  fets  free  a great 
part  of  their  fixed  fire  : for,  bodies  which 
contain  a great  quantity  of  fixed  fire,  when 
chemically  united  together,  a part  of  this 
fire  is  fet  loofe ; as  they  require  more  fire  to 
faturate  them  when  feparated  than  when  uni- 
ted. And,  the  quicker  they  are  melted  and 
united  together,  the  better,  as  more  heat  is 
produced,  and  the  greater  the  repulfion  ; and, 
in  confequence,  the  greater  feparatioii  of  free 

I a fire 
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fire.  But,  as  both  the  vitriolic  acid  air  and 
inflammable  air  are  let  loofe  in  thefe  experi- 
ments, proved  by  my  Letter  to  Dr.  Prieflley, 
Lavoifler,  &c.  in  the  year  1788.  Therefore^ 
by  having  the  pnuematic  apparatus  to  carry 
off  thofe  a:rs,  it  will  favour  the  procefs  ; as, 
when  they  are  confined  they  hinder  the  com- 
buftion. 

Upon  hearing  that  Mr.  Cuthbertfon  had 
performed  fome  eleclrical  experiments  upon, 
the  different  metals,  I was  anxious  that  he 
fliould  repeat  mine  upon  fulphur  and  the 
metals;  I therefore  wrote  to  a correfpondent 
of  his,  the  beginning  of  November  1 797,  de- 
liring  that  he  would  requeft  liim  to  do  it,  and 
he  immediately  wrote  to  Mr.  Cuthbertfon  ; 

I have  calcined  mercury,  having  a fmall 
proportion  of  lead,  or  tin  in  it,  both,  ht 
vacuo^  in  fixed  air,  or  azote,  by  giving  them 
the  fti* ongefl:  agitation  in  a phial,  by  a mill. 

Ur.  Fneltley  agrees  witli  me,  tor  we  both 
are  clear  that,  in  burning  pure  and  in- 
flammable airs,  there  is  an  acid  in  the  refi- 
duum ; but  the  French  chemifts  have  denied 
it,  though  clearly  in  their  experiment  there 
was  azote  generated.  But  they  condudled 
the  procefs  by  making  repeated  explolions  ; 
fo  that,  if  there  was  any  acid  generated,  it 
was  conftantly  expofed  to  the  influence  of 
fire,  which  might  unite  with  the  acid  and 
be  difeharged  with  it. 

To  fee  whether  fire  would  have  any  in- 
fluence 
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fluence  upon  the  acid,  I took  a tube  of  glafs 
whole  diameter  was  very  fmall  ; into  this 
tube  1 introduced  a golden  wire  which 
nearly  filled  it : having  placed  it  near  half 
way  into  the  tube,  jull  at  its  point  1 melted 
the  glafs  around  it,  fo  that  it  was  impervious 
to  air  and  water ; then,  at  the  other  end  of 
it  I dropt  into  the  tube  a few  drops  of  the 
nitrous  acid,  and  introduced  another  golden 
wire ; and  when  the  acid  was  all  concentra- 
ted, in  the  middle,  between  the  two  gold 
wires,  I melted  the  glafs  round  the  lall;  in- 
troduced wire  in  the  fame  manner  as  the 
firfl:.  Now  here  I had  the  acid  placed  be- 
tween the  two  wires,  and  the  glafs  clofely 
melted  near  the  point  of  the  wires,  fo  that 
there  was  no  palTage  for  the  acid.  Upon 
palTing,  for  a long  time  together,  the  eleiftric 
fire  through  the  acid,  I found,  upon  exami- 
nation, it  was  principally  diflipated.  That 
the  palTages  were  thoroughly  clofed  upon  the 
wires,  and  that  the  acid  could  not  pafs  through 
any  opening,  I was  certain,  by  examining 
each  end  of  the  tube,  there  being  not  the 
leaft  acid.  Therefor^,  it  mull  have  united 
with  the  fire  and  palfed  with  it  through  the 
bodv  of  the  glafs  ; the  bell  examination  of 
the  acid  is  to  fee  what  proportion  of  alkali 
it  will  faturate  before  and  after  the  opera- 
tion. 

In  Count  Rumford’s  experiments,  on  the 
explolion  of  gunpowder,  we  fee  how  very 
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penetrating  the  nitrous  acid  is  when  united 
to  fire,  fully  explained  in  my  Letter ; a cir- 
cumftance  never  thought  of  by  our  aerial 
chemifls  in  explaining  the  phenomena  ? and, 
it  is  clear  that  the  explofions  of  combuftible 
bodies,  as  gunpowder,  &c.  their  force  depen- 
ding upon  the  fire  fet  loofe,  are  by  uniting  it- 
felf  with  the  bodies  of  the  compound,  which 
gives  the  fire  this  great  mechanical  force. — 
In  gunpowder  the  body  which  the  fire  prin- 
cipally unites  with,  is  the  nitrous  acid:  and 
this  theory  fully  explains  the  phenomena  of 
bodies  exploding.  Mr.  Kirwan  fays  in  his 
Effay  on  phlogifton,  p.  31.  “ if  fulphur  be 

digefted  in  oil  of  turpentine,  and  then  flowly 
diftilled  for  ten,  or  twelve  days,  it  will  be 
converted  into  vitriolic  acid,  according  to 
Homberg.  Mem.  Par.  1703.  It  muft  be  re- 
membered, that  if  this  experiment  be  not 
cautioufly  conducted,  it  is  very  dangerous.’* 
It  is  mod  extraordinary  that  the  cleared 
and  dronged  fadts  are  paded  over;  while 
the  credulous  world  runs  to  new  experi- 
ments, made  fplendid  to  dazzle  weak  minds. 
Now  how  can  the  French  theory  explain  this 
experiment?  here  are  two  combudible  bo- 
dies gently  burned,  or  decompounded  of 
their  fixed  .fire  by  didillation.  Sulphur, 
t hey  allow,  contains  no  oxygen  gas,  nor  does 
the  oil  of  turpentine : from  whence  then 
came  the  combudion  and  the  vitriolic  acid. 
Tlie  oils  contain,  according  to  Mr,  Lavoifier, 
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12  oz.  5 gros.  5 grs.  of  charcoal,  and  3 oz. 

2 gros.  67  grs.  of  hydrogen.  Here  eviclenr- 
ly  thofe  two  combuftible  bodies,  from  two 
circumftances,  were  ignited,  birfi:,  the  fal- 
phur  from  the  vitriolic  acid  It  contains,  has 
a ftrong  attradlion  for  the  high  concentrated 
fire  of  the  effential  oils;  the  attradlion,  or 
union  of  which,  lets  part  of  their  fire  inofe; 
this  appears  clear  from  one  of  the  nroieral 
acids,  viz.  the  nitimr  , when  its  attra(^;tlon  is 
not  blunted  by  being  united  with  lire  (as 
the  vitriolic  acid  is  in  the  ftaie  ot  linphur) 
will,  when  united  with  the  elTential  oils,  fo 
forcibly  attradl  them,  that,  in  their  chemical 
union,  they  will  produce  coinbodlion;  that 
is,  they  will  generate  fo  great  a temperature 
of  heat  and  produce  that  repulfion,  as  to  re- 
pel the  effential  oil’s  fixed  fire  from  its  che- 
mical combination,  fo  as  to  be  formed  mto 
free  fire.  Secondly,  the  fulplmr  and  elfemial 
oils  from  the  heat  which  they  receive  in  their 
diflillation,  it  will  aid  the  combuft.on. — 
Therefore thefe  two  caufes  will  fuificiently  ac- 
count for  their  combuftion,  and  the  vitriolic* 
acid  being  in  the  refiduum. 

Now,  to  attend  to  the  explanation  accor- 
ding to  their  theory;  from  whence  comes  all 
oxygen  gas,  not  only  to  form  the  vitriolic 
acid,  but  to  attract  all  the  charcoal  and  in- 
fiammable  air  of  the  effential  oils:  and 
what  comes  of  all  the  fixed  air  which  ought 
to  have  been  generated  in  the  procefs.  Even 

to 
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to  fuppofe  that  the  oil  might  contain  water, 
(but  that  it  does  not  even  agreeably  to  Mr. 
Lavoifier’s  theory)  and  more  particularly 
from  the  moil  concentrated  oils,  being  the 
only  oils  which  will  anfwer  for  the  experi- 
ment : but  to  allow  that  it  does,  what  came  of 
all  the  inflammable  air  the  water  is  fuppo- 
fed  to  contain,  as  it  ought  to  have  been  left 
in  the  refiduum?  But,  more  ftriking  than 
all  this  ! from  whence  came  all  the  fire  fee 
loofe  during  the  diftillation  ? 

Can  any  but  the  mofl  hlind^  ahfurd^  and  pre^ 
judiced  chemifts  reconcile  this  fimple  experi- 
ment to  the  French  theory?  I here,  as  I have 
done  before,  call  upon  them  to  explain  this 
fimple  experiment.  I call  upon  them  in  the 
name  of  candour^  honor^  and  jujiice^  fairly  to 
invefligate  and  anfwer  this  little  tra(5f,  or 
otherwife  to  acknowledge  their  errors.  If  the 
public  do  not  infill  upon  it  they,  neither  do 
juftice  to  fcience,  themfelves,  or  me.  This 
publication,  I flatter  mvfelf,  will  fully  elu- 
cidate Count  Rumford’s  enquiries  into  “ heat 
and  light.”  See  his  letter  in  the  Phil. 
Trans,  for  the  year  1797,  p.  215. 

By  agitating  mercury,  and  tin,  or  lead,  in 
diftilled  vrater  (See  my  Thoughts  on  Air) — ■ 
And,  alfo,  if  there  is  the  leafl  moifture  the 
metals  are  calcined.  If  it  proceeded  from  a 
decompofition  of  the  water,  inflammable 
air  ought  to  have  been  generated,  which  is 
not  the  cafe. 


The 
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The  repulfion  of  fire  is  as  great  and  ge- 
neral a law  in  nature  as  gravitation.  It  is 
to  this  repulfion  of  the  particles  of  fire  to 
each  other,  that  bodies  are  fpecifically  light- 
er at  the  equator  than  at  the  poles  ; for,  at 
the  furface  of  the  earth  it  is  highly  fa- 
turated  with  free  fire,  and  alfo  the  bodies 
which  gravitate  to  it : fo  as  that  both  their 
gravitating  matters  lofe  part  of  their  influ- 
ence, being  counteradled  by  the  repulfive 
fire.  Bodies  which  contain  a quantity  of 
fire  in  a loofe  date,  as  water,  become  hea- 
vier after  parting  with  this  fire,  as  in  the 
Hate  of  ice:  for,  wdiile  it  contained  this  fire 
it  repelled  the  fire  which  the  earth  pofTeft ; 
fo  that  the  earth’s  attradlion  for  the  gravi- 
tating particles  of  the  water  was  not  fo 
great.  1 h«reforc,  fpeaking  philofophically, 
we  fhould  fay,  fuch  a body  gravitates  to 
fuch  a degree  ; its  compofition  being  fo  ma- 
ny points  of  repulfion.  Thus  water  con- 
tains an  equal  quantity  of  gravitating 
matter  with  ice,  but,  a greater  quantity  of 
fire  ; therefore  it  is  lighter. 

Oil  contains  a great  quantity  of  repulfive 
matter,  therefore  it  is  light ; but  the  fire  it 
contains  is  more  fixed  than  it  is  in  water. — 
fire  when  fixed,  lofes  a great  deal  of  its  re- 
pulfive quality  ; for,  accordingly  as  it  is 
chemically  attradled  it  lofes  its  repulfive 
quality.  Thus,  in  fulphur,  the  vitriolic  acid 
llrongly  attrads  its  fire  ; and  though  it  con- 
tains 
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tains  a great  quantity,  yet,  from  its  being  fo 
ftrongly  combined,  it  is  very  heavy.  Thus 
airs  contain  an  immenfe  quantity  of  fire,  or 
repalfive  matter;  therefore,  after  their  com- 
buftion,  their  gravitating  matter  ought  to 
be  heavier,  as  a great  quantity  of  hre  ef- 
eapes  ; but  then  the  fire  efcapes  with  a part 
of  the  gravitating  matter,  as  in  firing  in- 
flammable and  pure  airs. 

Fire  repels  accordingly  as  it  is  concentra- 
ted together  in  its  free  ftate.  Thus,incom- 
buflions,  when  very  violent,  or  adlive,  what 
an  amazing  force  it  has.  Any  perfon  v/ho 
has  feen  an  houfe  on  fire  mufl  have  obfer- 
ved  its  amazing  force  and  powers.  In  Pa- 
pin’s digcfter,  when  a great  quantity  of  fire 
is  attached  to  the  water,  for  when  let  loofe 
what  an  immenfe  adlivity  and  force  it  has  ? 
Thus,  in  fleam,  the  greater  the  proportion 
, of  fire  it  contains,  the  greater  its  repulfion, 
or  force,  as  in  Mr.  Betancour’s  experiments. 
But  I do  not  believe  to  the  fame  degree  he 
' fpeaks  of.^ 

That 


* The  repulfion  appears  clear  from  an  inveftigation 

of  all  the  phenomena  wherein  fire  is  concerned. 

Thus,  in  the  cleftric  fire,  two  electrified  pith  balls  repel 
each  other.  But  if  two  balls  arc  eleCtritied  negatively, 
t’ley  will  equally  repel  each  other.  Upon  this  principle 
tne  balls  being  eleCtrified  negatively,  or  not  having  their 
equal  faturatiou  of  eleCtricity,  which,  all  bodies  in  nature 
poflefs  j in  confeoucnce  the  natural  e^cCtricity  of  the  at- 
rnoiphcre,  will  uc  attracted  to  the  vacuum  in  the  balls,  or 

to 
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That  experiment  of  a bar  of  iron  recei-^' 
ving  a certain  quantity  of  the  fun’s  rays 
upon  it,  heating  it  to  fuch  a point : but,  if 
all  thofe  rays  be  colledled  together  by  a 
convex  glafs,  or  mirror,  and  then  the  iron 
receives  them,  it  will  be  heated  to  a greater 
degree.  Here  the  fame  quantity  of  rays  re- 
ceive a greater  heating  power,  from  having 
their  repelling  power  increafed,  by  being 
concentrated. 

The  theory  is  this,  fire  heats  from  its  mo- 
tion, and  that  motion  is  owing  to  the  parti- 
te its  minus  ele£tricity ; for  this  clear  and  fimplc  reafon. 
As  the  balls  poflefs  lefs  eleftricity  than  the  air,  in  confe- 
quence,  the  air  next  the  furface  of  the  balls,  its  natural 
elc£lricity  will  be  lefs  repelled,  and,  in  confequence  ac- 
cumulate there,  or  form  an  atmofphere  of  plus  eleftricity 
around  the  balls  *,  the  refult  of  which  is,  the  balls,  fronx 
having  an  ele6lrical  atmofphere  around  them,  will  repel 
each  other.  As  the  electrical  fire  is  univerfally  diftribu- 
ted  through  all  bodies ; each  particle  of  the  fire  repels  its 
neighbour,  in  confequence,  when  a body  loles  its  natural 
faturation,  the  repulfion  from  that  body  will  be  taken  of, 
and,  confequently,  the  neighbouring  fire  will  accumu- 
late around  it  to  reftore  the  equilibrium. 

An  eledtrical  conductor,  ele6lrified  pofitlvely,  I have 
found  the  atmofpere  around  it  in  different  dates  of  elec- 
tricity. The  firft  column  beyond  the  conductors  atmof- 
phere, I have  found  negatively  elcCtrlfied,  from  the 
conductor  repelling  the  air’s  natural  faturation  of  fire.— ^ 
Beyond  that  again,  pofitive  eleCtricity,  from  the  column 
of  air  beyond  the  repulfion  of  the  conductor’s  eleCtricity; 
the  electrical  fire  accumulating  from  the  column  of  air 
next  to  the  cleCtrical  conductor,  being  eleCtrified  nega- 
tively, in  confequence  repelling  its  neighbouring  column 
lefs,  producing,  in  confequence,  a greater  accumulation, 
or  the  plus  date. 
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clcs  of  fire  repelling  each  o^her.  Therefore, 
by  being  concentrated  together,  that  motion 
is  increafed,  from  the  repulfion  being  in- 
creafed.  Thus  the  fun’s  rays  have  more 
heat,  comparatively,  than  a culinary  fire  ; 
from  this  caufe,  their  motion  is  greater,  the 
fire  particles  from  a culinary  £irc  are  not  fo 
repelled,  in  confequence,  they  do  not  give 
the  fame  degree  of  light:  and,  moreover, 
the  colour  of  bodies  is  owing  to  the  power 
they  have  of  refle(5ling,  or  repelling  fire. — 
When  the  refle(5lion  is  ilrong  they  are  of  a 
white  colour,  red  the  next,  and  violet  the 
leaft.  So  bodies  burning  afTume  different 
colours,  according  to  the  intenfity  of  fire: 
and,  in  burning  fulphur,  though  it  confifls 
of  an  amazing  quantity  of  fire,  yet  its  co- 
lour is  blue  ; owing  to  this,  the  acid  of  the 
fulphur  has  a flrong  attradlion  for  the  fire,, 
therefore,  they  partly  efcape  together,and  the 
vitriolic  acid  retards  its  repulfive  powers, 
in  confequence  its  rapid  motion. — Thus,  in 
bodies  burning  in  the  pure  air  of  the  labora- 
tory,how  much  flronger  their  light  and  heat 
are  ; or  in  lamps,  by  placing  a glafs  fo  as  to 
increafe  the  current  of  atmofpherlcal  air, 
how  it  alfo  increafes  their  light  and  heat. 

As  we  have  obferved,  the  colour  ot  bo- 
dies is  owing  to  the  particles  of  fire,  accor- 
ding as  they  are  repelled  : and  as  colour  is  a 
fenfation,  that  fenfation  adls  according  to  the 
force  with  which  the  retina  is  ftruck  5 if  with 

great 
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^reat  force  bodies  appear  white,  if  with  llttk 
force,  violet.  Jull  the  fame  of  found;  found 
is  conveyed  to  the  ear  by  the  air,  as  air  con- 
tains a great  quantity  of  fire : therefore,  it 
is  highly  elaflic,  and,  accordingly  as  this 
fixed  fire  is  flruck,  fixed  fire  is  repelled,  viz. 
that  next  the  body  which  ftrikes  it ; but 
then  its  fixed  fire  ftrikes  and  repels  its  neigh- 
bour, and  fo  till  it  reaches  the  ear  or  tympa- 
num. It  is  from  this  caufe  that  lightning, 
or  gunpowder,  which  contains  a great  quan- 
tity of  lire,  therefore  repels  the  fixed  fire  of 
the  atmofphere,  and  produces  fuch  confider- 
able  reports  as  thunder  and  the  roaring  of 
artillery.  Nature  having  united  the  fixed 
fire  of  the  atmofphere,  with  an  acid  and 
water,  into  an  elaftic  aerial  form;  therefore, 
from  that  elafticity,  it  is  particularly  adap- 
ted to  convey  found.  Thus  bodies  which 
are  the  moft  fonorus  are  metallic  bodies, 
alfo  containing  a quantity  of  fixed  fire ; 
therefore,  bodies  fufceptible  of  repulfion. — 
And  what  fhews  the  wonderful  power  of  the 
Deity  ; the  animal  organs,  viz.  the  eye  and 
ear,  are  both  fufceptible  of  the  fame  diftincft 
fenfations,  there  being  a direct  coincidence 
between  the  prifmatic  colours  and  the  notes 
of  mufic;  the  optic  and  auditory  nerves  be- 
ing equally  fufceptible  of  fimilar  fenfations. 
But  we  may  as  well  fay  that  the  fixed  fire  of 
the  air  is  found  as  that  the  rays  of  light,  or 
fire,  are  coloured.  No,  they  have  nothing 
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to  do  “^ith  either  colour,  or  found,  they  only* 
give  an  imprefllon  to  the  nerves,  which  gives 
that  imprelTion  to  the  brain.  That  nature 
impre  ffes  it  with  fuch  and  fuch  fenfations  ; 
and  thefe  fenfations  are  fo  diftindlly  marked, 
that  they  do  not  run  into  one  another  indif- 
criininately,but  from  fuch  an  impulfe  the  fire 
receives,  it  will  give  the  fenfatioii  of  one  co- 
lour, and  fuch  another,  &c.  And  the  fame 
of  found,  fuch  a percuilion  of  the  air  fliall 
give  fuch  a note,  and  fuch  another,  &c.  and 
thefe  different  fenfations  being  fo  fimilar. 
How  fimple,  great,  and  elegant  is  this  ! 

There  is  great  difference  between  light 
and  found ; the  former  is  from  the  pure  fire, 
or  rays  of  light  ftriking  the  optic  nerve  ; 
the  latter  from  fire  united  to  matter,  ftriking 
the  auditory  nerve : and  that  by  means  of 
an  agent,  the  drum,  or  tympanum  of  the 
ear.  That  thefe  fenfations  are  from  impref- 
lions  which  the  nerves  received  is  certain  ; 
for,  if  by  rubbing  my  eye  in  the  dark  with 
my  finger,  by  giving  an  imprclfioii  to  the 
optic  nerve,  I can  give  a very  vivid  fenfa- 
tion  of  light  and  colours  ; the  fame  if  I put 
my  finger  into  my  ear  and  move  it  quickly; 

1 can  give  a fenfation  of  found:  therefore,  as 
there  could  no  coloured  rays  of  light  come 
in  the  dark  from  my  fingers:  colours  muft 
be  owing  to  the  impulfe  by  which  the  rays 
of  light,  or  fire  ftrike  uponthe  retina.  The 
way  to  give  thefe  fenfations  to  your  eye  by 

your 
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your  finger  is,  to  clofe  the  eye  and  rub  the 
internal  canthus  with  it,  being  that  part  of 
the  eye  next  the  nofe. 

As  the  pidlure  of  the  objedl  is  painted 
upon  the  bottom  of  the  eye,  inverted,  a great 
de.il  of  difrulTion  with  philofophers  has  ta- 
ken place;  why,  we  do  not  fee  obje<fi;s  inver- 
ted. If  the  fenfation  were  conveyed  to  the 
brain,  by  this  picture,  and  alfo  the  colours, 
we  really  would  fee  them  inverted.  But,  the 
pi(flure,  as  reprelented  upon  the  retina,  does 
not  impart  the  fenfation  as  a coloured  pic- 
ture, but  only  each  particle  of  light  coming 
from  the  objecfl,  gives  fuch  and  fuch  a (timu- 
lus,  in  confequence,  fuch  and  fuch  fenfa- 
tions  are  conveyed  to  the  brain.  If  it  was 
not  fo,  how  comes  it  that  in  a delirium,  pa- 
tients fee  objedls  with  the  fame  didindl  vilion 
as  when  real.  Now  this  can  only  take 
place  from  the  difeafe  giving  a dim  ulus  to 
the  optic  nerve,  not  the  llimulus  of  a real , 
coloured  picture  being  painted  upon  the  re- 
tina. Or  upon  'writing,  or  reading  a great 
deal  (for,  greatly  I have  laboured  for  the 
caufe  of  truth  and  fcience,  yet  little  has  been 
my  reward)  I have  found  little  coloured 
images  floating  before  my  eyes ; here  the 
fenfes  were  clearly  not  delirious. 

That  the  eye  does  not  diftinguifh  colours, 
from  thefe  colours  being  painted  upon  the 
retina,  appears,  from  many  circumfliances : 

I ihall  mention  one,  I have  long  been  in 

the 
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tlie  habit  of  uhng  green  glafles ; upon  my 
frrfl:  ufing  them  every  thing  appeared  very 
green  through  them ; but,  by  habit,  that 
greenefs  went  oh  and  1 could  diftinguifh  co- 
lours. Now  there  could  only  pafs  through 
thefe  glafTes,  according  to  the  old  dodlrine, 
green  rays,  and  that  colour  muft  have  been 
painted  upon  the  retlnaj  therefore, this  colour 
ought  never  to  have  gone  off.  But,  accor- 
ding to  mydodlrine;  as  I fuppofe,  the  colours 
depend  upon  the  force  with  which  bodies 
reded:  the  rays  of  light  upon  the  retina:  there- 
fore, from  long  habit,  the  retina  receiving  all 
its  rays  through  this  green  glafs,  it  was  accuf- 
tomed  to  receive  the  rays  of  light  of  a lefs 
impulfe  ; in  confequence,  it  adapted  itfelf  to 
diftinguifh  the  different  impulfes  of  light, 
under  this  depreffed,  or  impaired  impulfe*. 

* It  is  from  the  repulfion  of  the  particles  of  light  j they 
pafs  by  each  other  without  impeding  each  other  as  other 
bodies  do,  as  in  the  li^jht  of  two  candles.  See  Count 
Rumford’s  experiments  in  the  Phil.  Trans. 


MR.  CAVENDISH, 

/ have  made  your  Letter  and  this 
part  of  the  work  (eparate ; for  this  reafon, — My 
Jurmcr  works  dearly  evincing  the  truth  of  my 
fyfttm ; therefore^  your  oppojition  to  it  can  have  no 
apologTy  for  the  truth  muft  have  at>peared  to  every 
impartial  re-ifoner  without  the  aid  oj  thefe  new 
experiments^  which  are  beyond  all  controver/y. 


A LETTER 


A LETTER 


TO 

Henry  Cavendish,  Esq^ 


S I Ri 

\ 

IN  the  year  178S,  I wrote  a letter  to  you 
and  others  upon  the  extreme  errors  and  fal- 
lacy of  the  French  fvflem,  and  alfo  upon  your 
two  experiments,  the  firing  inflammable  and  pure 
airs,  and  palhng  the  cledric  fpark  through  pure 
and  atniofpherical  airs;  proving,  to  the  fatis- 
faCdion  of  candour  and  common  fenfe,  your  very 
erroneous  conclulions  from  thefe  experiments: 
which  letter  you  have  never  been  able  to  refute. — 
1 now  acldrefs  to  you  another  upon  the  fame 
fubjedfs,  but  1 do  not  expedl  more  candour  from 
you  towards  this  letter  than  the  former;  1 am 
fcnlible  there  is  a moft  powerful  and  illiberal  com- 
bination  formed  againR  me  and  my  fyftem.  But, 
Sir,  whatfoever  be  the  arts,  influence,  and  confpi- 
racy,  time  will  unravel  the  whole. 

Though  this  combination  is  fiipported  by  fo 
numerous  a body;  a phalanx  who  flatter  ihemlelves 
their  names  can  command  every  thing,  yet  truth 
will  and  mult  prevail.  If  your  opinions,  experi- 
ments, and  conclufions  are  juft,  then  I am  willing 
to  Band  condemned  as  cenfuring  you  unjuftly  ; and 
in  that  cenfurc,  as  being  too  confident  of  my  own 
opinion.  But  I am  not  like  you  and  your  confede- 
rates, who  fkulk  from  inveftigation.  I do  here 
ferioufly  call  upon  the  public  to  arraign  us  both 
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at  their  tribunal,  and  to  pafs  their  fen^encc  ac- 
cording to  their  juftice.  ' But,  m fixing  their 
judgment,  I hope,  they  will  carefully  weigh  the 
fadls  pro  and  con. 

No  doubt,  Sir,  you  will  call  this  letter  prefump- 
tuous;  and  if  I do  not  prove  the  French  theory  to  be 
egtcgioujly  falfe,  and  alfo,  if  calf  d upon,  fhew  that 
every  mean,  illiberal,  and  fhameful  artifice  h.is  been 
xnadeufe  of  to  reprefsfair  invefiigation,  I will  agree 
with  you  that  it  is  prdumptuous.  When  a man 
believes  he  has  truth  and  jullice  on  his  fide,  when 
his  opponents  date  not  openly  refute,  bur  take 
every  method  that  cunning  and  art  can  invent 
to  fupprefs  fair  invefi'igation,  after  they  have  been 
publicly  called  upon  ^ then  under  thofe  circum- 
Ifances,  Mr.  Cavendifli,  I think,  that  I neither  do 
jufUce  to  fcience,  truth,  nor  myi'elf,  if  I do  not 
ftate  ray  grievance  to  the  world.  I acknov  ledge 
that  my  language  is  harfh  and  pointed  ; but  Sir,  I 
appeal  to  your  behaviour  for  its  jufiification  : I am 
aware  of  the  great  influence  of  this  overbearing 
combination,  I know  that  it  is  great  and  mighryj, 
and,  like  many  tyrants,  has  its  janifaries  the  herd 
of  reviewers)  to  flrangle  its  adverfaries. 

As  to  thefe  gentry,  1 think  they  mufl:  feel  them- 
felves  really  difarmed  after  my  lafl  heavy  charges, 
which  they  were  unable  to  anfwer,  therefore 
thefe  charges  flill  fland  in  all  their  force.  But 
I am  afraid,  I am  paying  their  feelings  too  great 
a compliment,  for  they  are  entrenched  in  brafs 
and  ignorance,  and  deride  the  fhafts  of  honor, 
juftice,  and  truth:  they  now  do  not  comment  upon 
or  analize  my  publications,  but  condemn  en  ma/s, 
as  they  found  th^^y  were  fai^jng  in  unknown 
fcas  beyond  iheir  weak  powers  to  fathom.  But, 
Mr.  Cavendifli,  I mull:  apologize  for  ranking 
you  in  fuch  company,  and  alio  to  myfelf  in  con- 
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dcfrfnding  to  anfner  their  illiberalitv.  I know 
their  judgment  does  not  weigh  an  atom  with  the 
man  of  fcicnce  ; but  their  writings  have  this  bad 
efFedt,  they  can  pafs  that  cliaracicr  upon  a book 
as  prevents  its  being  read,  particularly  abroad; 
and  when  thefe  opinions  are  echoed  by  fuch  men 
as  you, Sir.  1 fee  Sir  Charles  Blagdcn  has  refigned 
bis  CrretaryHiip  to  the  royal  (ociety,  and  Mr. 
Tennant  is  elected  into  the  council. 

What  miifl:  we  judge  from  this?  Js  the  former  glad 
to  be  quit  of  his  office,  and  the  latter  brought  there 
to  fecond  you  in  your  fchemes,  of  rejeding  or 
admitting  chemical  papers,  according  as  they  re- 
fute or  defend  your  fuppofed  “ illujirious”  experi- 
ments? Sir,  this  is  an  age  of  trifling  experimenters, 
men  that  have  no  genius,  wffio  exped  immortality 
from  their  mechanical  labours  in  their  laboratory, 
though  merely  the  refuk  of  chance.  And  w/hen 
they  come  to  philofophife  upon  thofe  accidental 
experiments,  they  cannot  carry  their  ideas  beyond 
their  laboratory ; in  confequence,  when  their  gi- 
gantic fyflcms  are  applied  to  the  various  pheno- 
mena of  nature,  they  form  inconflflencies  and 
abfurdities  beyond  the  imagination  to  conceive, 
being  the  groflefl:  puerilities:  thefe  fads*  1 publicly 
and  openly  declare  to  you  and  the  public,  and 
pledge  myfclf  for  the  truth,  as  being  clearly  de- 
monflrated  in  this  letter,  befldes  my  other  publi- 
cations. 

This  combination  is  not  confined  to  England, 
it  alfo  extends  to  France,  Dr.  Prieflley  has  wrote 
two  papers  lately,  clearly  refuting  their  hypothelis, 
and  dircdly  calling  upon  them  for  an  anfwer.— 
Certainly  he  ftands  as  high  as  Mr.  Fourcroy  himfelf 
in  the  public  eflimation  : but  behold  they  are 
they  dare  not  enter  upon  inveftigation,  though 
they  have  refumed  their  chemical  purfuits.  What 
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mufl;  the  candid  world  think?  they  principally  reft 
their  abfurd  hypothefis  upon  inflammable  and  pure 
airs  forming  water.  Dr,  Prieflley,and  many  others, 
have  performed  that  experiment  in  a far  more  ac-r 
curate  and  jufl:  way,  and  an  acid  is  in  the  refiduum 
along  with  water;  this  the  French  theorifls  knew; 
but  to  counteract  this  experiment,  Meffts,  Four- 
croy,  Vanciuclin,  and  Sequin,  performed  it  upon 
a large  fcale,  and  therefore  not  an  accurate  one: 
where  they  fay  no  acid  was  produced  but  an  air  ge- 
nerated, formed  of  the  condenfed  acid  and  inflam- 
mable air,  as  Dr.  Prieflley  fufficiently  proved  after 
me.  But  why  was  not  Mr.  Lavoifier  and  the 
other  leading  members  of  the  French  fchool  pie- 
Pent  at  this  fuppofed  decifive  experiment ; an  ex- 
periment which  they  dare  not  repeat,  nor  will  they 
admit  of  any  contradiction.  Their  behaviour  to  JV1« 
La-Marck  was  alfo  illiberal  in  the  extreme,  and 
unprecedented  as  gentlemen  and  philofophers ; 
though  i have  received  worfe  treatment.  But  can 
you  flatter  yourfelf  that  this  behaviour  will  reign 
for  any  time?  no  Sir,  “ For  trulb  is  mighty  and  rnujl 
always  in  thf  end  pre-vail."' 

You,  Sir,havc,I  believe,  been  lately  much  in  your 
laboratory  in  hoping  to  find  experiments  to  de- 
fend this  extraordinary  ryflem.  But  I fuppofe  you 
cannot  find  any,  or  otherwife  you  would  not  patron- 
ife  fuch  trifling  chemical  papers,  as  the  Phil.  Trans, 
have  lately  produced  : for  a long  time  they  were 
mute  upon  chemical  fubjeifts,  and,  I think  it 
•would  have  been  more  political  to  have  continued 
fo.  Thefe  chemical  papers,  I have  fully  fliewn  in 
this  letter,  to  be  futile  and  puerile. 

aerial  pbilojophers  Jeem  to  have  got  into  ike 
great cjl  errors  eoncernin^  the  doctrine  of  combufion^ 
Juppofmg  it  is  conduced  by  ettradiion  : but  comluftion 
fV  dearly  the/eperaiing  or  breaking  down  the  forma^ 
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iion  of  Jodies^  md'nol  otlrciLling  or  hnildlng  up  new 
ones.  1 b.is  pre  enters  inio  the  integral  fuiftance  of 
all  conibijUble  bodies^  zvhich  bodies  are  tbo/e  which 
fofefs  the  greateft  qiianlily  of  fire ; the'^efore  when 
ihofe  bodies  are  dejiroyed  by  fre,  'r  have  iheir  fixed 
fire  fel  loofe  as  dt/uaf  the  compojition  of  them  is  en-r 
iireh  broken  down  ; from  two  caufes.  firji.  As  the 
fire  made  an  integral  part  of  the  bodies^  and  fecond'.\\ 
as  the  free  fire's  great  principle  is  lepulfion : therejoiey 
as  the  fire  is  let  loofe^  all  the  component  paits  of  the 
burning  body  aie  repelled  or  forced  from  their  chemical 
combinations  ty  the  repul/alory  principle  of  fire  ; and 
unlefs  cbemifis  zvill  introduce  this  y^reat  repulfatory 
pjinciple  of  free  f re  into  combiijlion^  they  never  ran 
account  for  the  phenomena  j for  this  great  repuljion  of 
fire  is  as  certain  an  agent  as  chemical  altrabhon. — 
^Therefore  our  late  chemical  theories  teaching  that,  the 
air  acts  in  combufion  by  attradling  the  fuppofed  ele-^ 
ments yCarbone dnfammable  ah\o}  pblogifion^  from  bodies 
when  burning^  is  erroneous^  as  the  air  adls  in  combufiion 
as  the  agent : it  being  a combufible  body  formed  of  fre^ 
fixed  air^  and  water ^ and  its  fre  being  fiiydotly  aliraB- 
ed  to  the  fixed  air  and  water ^ is  the)  efore  cciji  y fet 
loofe  in  the  comhufiiony  and  then  aBs  upon  burning 
bodies  as  nature' s great  agent  in  fel  ting  loofe  the  com- 
bufiible  bodies'  fire  ; and  in  refpiration^  putrefaBion, 
and  other  proceffes^  this  fixed  fire  is  eafily  alhaBed 
from  its  union  with  the  fixed  air  and  zvatcr  of  the  pure 
air  uniting  to  Ite  blood  in  its  pxed  fate. 

But  Sir,  had  that  able  eledrical  experimenter 
Mr.  Curhbertfon’s  experiments  been  given  to  the 
public  in  the  tranfad:iofiS,ir  would  have  been  a [laper 
that  would  have  done  honor  to  the  Society.  But  no, 
they  were  experiments  which  cut  up  your  boan-- 
ed  theory  by  the  roots.  Mr.  Cuthberrfon  has  cal- 
cined different  metals,  by  palling  ihecledlric  fpark 
through  them  both,  in  vacuo^  in  fixed  air,  and  azote. 
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From  whence  romes  the  calcination,  Mr.  Cav- 
endifh?  here  is  no  oxygen-gas  in  the  procefs. — 
Sir,  The  explanation  is  obvious  and  dear,  the 
eleclric  fire  was  fo  intenfe  as  to  fet  the  fixed  fire 
free,  which  gave  the  metal  its  dudihfv.*  Will 
it  not  alfo  fet  the  fixed  fire  free  which  neutralizes 
the  fixed  air  and  water  into  atmofpherical  air, 
leaving  the  fixed  air  and  water  in  the  refiduum? — ► 
This,  Sir,  both  Dr  Prieftley  and  Mr.  Bergman  have 
proved,  and  the  true  explanation  of  your  experi- 
ments, with  the  eledtric  fire,  is,  that  when  the  pure 
air  of  atmofpherical  air  is  united  with  the  pure 
air  of  the  laboratory,  both  their  acids  will  be 
sdualJy  condenled  in  the  experiments;  this  1 have 
proved. 

Why  does  Mr  Keir  delay  the  publication  of  his 
experiments  on  metallic  folutions Thofe  who 
have  feen  the  fecond  part,  the  ftrfi  being  pub- 
lifhed  in  the  Phil.  Tranladions,  fay,  that  he 
has  deteded  the  grofTeft  errors  in  Mr.  Lavoifier’s 
fiatements;  the  cxperimtnrs  of  men  anxious  to  es- 
tablilh  a theory,  fliould  always  be  received  w ith 
great  caution,  and  repeated.  That  thofe  fiatements 
were  grofsly  erroneous  1 have  proved  in  my  dif- 
ferent publications.  Sec  my  Letter,  and  Chemical 
Tflays.  1 hen 

* The  dofthne  of  the  repulfion  of  the  particles  of  fire  to 
each  other  being  now  clearly  efiablifhed  ; and  the  electrical 
fire  paffing  through  the  metals  being  fo  very  intenfe,  fee  Dr, 
Van  Marum’s  experiments,  where  he  melted  a confiderable  body 
©f  iron  at  one  difehavge ; he  alfo  entirely  calcined  twenty-four 
inches  of  leaden  wire,  three  eights  of  an  inchin  diameter,  by  one 
cxplofion,  therefore  this  immenfe  heat  of  the  elc6frical  fire,  will  a6l 
|lrongly  in  repelling  the  fixed  fire  of  the  metals,  and  fet  it  free. 

In  my  Letter,  page  4 1 . 

* We  cannot  help  making  this  remark  here,  that  it  is  aftonilh- 
5 ing,  that  the  moil  eminent  chemiils  who  have  adopted  the  fin. 
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Then  I mufi:  again  repear,  why,  Mr.  Cavehdifh, 
docs  not  Mr.  Keir  produce  his  experiments  which 
fhew  t\\z  moji grojs  and  palpable  erron  in  Mr.  Lavoi- 
fier’s?  No,  that  would  endanger  their  grand  fys- 
tem:  but  will  the  world  be  deluded  in  this  way!  If 

thel'e 


* gular  theory  of  the  compofit'on  of  the  acids,  fhourd  not  havi 

* more  minHtely  enquired  into  it.  before  they  gave  us  fuch  differ- 

* crit  opinions  upon  the  fame  experiments.  Mr.  Metherie 

* fuppofes,  no  nitrous  acid  entt  rs  into  nitrous  air,  becaufe,  h» 

* fays,  though  nitrous  air  is  obtained  from  a folution  of  mer- 
**  cury  in  nitrous  acid,  almoft  all  the  acid  is  found  in  the  fo- 
“ lution.” 

‘ Upon  the  other  hand,  Mr  Kirwan  fays,  p,  38,  “ when 
“ a metal,  or  any  phlogillicated  fubftance  is  dilTolvcd  in  the 
**  nitrous  acid,  this  fubflance  atuafls  the  acidifying  principle  of 
**  the  nitrous  acid,  and  its  phlogifton  is  attrafted  by  tlie  nitrous 
**  balls  ; and  thus  by  a double  affinity,  the  nitrous  acid  is  in  part 
**  dccompofed,  and  nitrous  air  formed.” 

* This  luppofed  acidifying  principle,  according  to  him.  Is  fixed 

* air ; according  to  Mr.  Lavolfier,  is  dephlogidicated  air;  but 

* according  to  '•ir.  Metherie’s  experiment,  it  is  almoil  the  whole 

* of  the  nitrous  acid  employed  in  the  folution.  But  I fay,  ac- 

* cording  to  truth,  it  is  all  the  nitrous  acid  but  what  was  taken 
*■  up  by  the  phlogifton  in  forming  nitrous  air,* 

‘ Mr.  Lavoilier,  who  firft  formed  this  theory,  from  obferving 

* the  efftdls  produced  in  a folution  of  the  nitrous  aad  and  mer- 

* cury,'  fays,  “ lOO  grains  of  dry  nitrous  acid,  coniifts  of  64grs. 
^ of  dry  nitrous  air,  united  to  36  grains  of  pure  air,  deprived 

of  its  fpecific  fire.”  • Mr.  Kirwan,  feeing  in  fome  meafure 

* the  infufficiency  of  this  compofition,  fays,  '*  In  my  opinion, 
**  100  grains  of  pure,  dry,  colourlefs,  nitrous  acid,  contain  38,  *.7 

grains  ot  fixed  air  as  its  acidifying  principle,  57,06  of  nitrous 
“ bafis,  and  4,77  of  phlogifton  united  to  the  nitrous  bafis.” — 

* Both  of  them 'make  the  nitrous  air  above  half  the  weight  of 

* the  bafis ; therefore,  upon  examining  the  acid  after  the  foIu~ 

* tion,  we  ftiould  have  expected  to  have  found,  according  to  them, 

* the  other  part  of  the  conftrtutent  bodies;  agreeable  to  Mr. 

* Lavoifier,  36  of  the  pure  air  ; and  agreeable  to  Mr.  Kirwan, 
38,17  grains  of  fixed  air.  But  unfortunately  for  thefe  opinlonsj 

* wc  find  almoft  the  whole  of  the  pure  nitrons  acid.  We  cer- 

* tainly  Ihould  have  expelled,  in  adopting  fuch  an  extraordinary 

’ * hypothefis. 
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thefe  experiments  had  been  in  fupport  of  it,  the 
public  would  have  had  them  many  years  ago. — =' 
But  Sir,  You  fee  and  know^  that  this  boafied  fyftcm 
is  abl'urd  in  the  extreme,  and  that  mine  (lands 
upon  the  folid  balls  of  immutable  truth. 

I could  mention  many  other  extraordinary  hmi- 
lar  fac^s,  but  1 fhall  tire  my  reader;  I therefore  will 
enter  upon  n»y  llrni-lures  on  the  different  chemical 
papers  in  the  Phil.  Tranfad:ions. 

* hypothefis,  fo  contrary  to  whaf  chemiftry  harl  rver  tatight  or  fug- 
‘ geft-rd,  th-it  they  fliould  have  examined  it  more  carefully.  I leave 

* my  learned  reader  to  make  his  own  refleftions  they  appear  fo 
‘ obvious;  I fhall  rnak.  no  other  comments,  the  errors  of  the 

* theory  malt  appear  in  the  moll  llriking  light. 

fn  m\  Chemical  EJfay^  pof^e  72. 

‘ Dr.  Pn’ellley  fays,  vol  [II.  p.  299,  “ Mi.  Metherie found  p, , 
“ 146,  though  nitrous  air  is  obtained  from  a fo’ution  of  mercury 
“ in  nitrous  acid,  almqfl  all  the  acid  is  found  in  the  I'olution.” — 

* And  Dr.  Fordyce  found  almcjl  all  the  acid  in  the  folution  of 

* zinc  in  the  vitriolic  acid.  Then  can  we  have  a doubt  but  both 

< folutions  are  from  the  lame  caufe ; and  not  fuppofe  the  one 

* from  a decompoliiion  of  the  water,  and  the  other  from  a de- 
‘ compofition  of  the  acid.  I he  nitrous  acid  has  a ftrong  attrac- 
‘ lion  for  the  metals,  the  fame  as  it  has  for  calc  reous  earths;  and  if 

* I add  as  much  of  the  acid  as  to  neutralize  the  earth  and  metals, 

‘ and  no  more  ; and,  if  upon  examination  of  them  after  the  fa- 

* turatioD,  I lind  all  the  acid,  only  allowing  a little  for  what  the 

* nitrous  air  took  up  from  the  metal  ; can  chemifts  form  the  moll 

* vague  conjedturc  that  all  the  acid  is  decompounded  in  the  me- 

* tailic  faiuration,  as  all  the  acid  is  found  entire,  and  the  fame 

* in  both  the  faturations  ? But  Hill  more  forcibly  to  contradiift 

* fo  very  ahfurd  an  opinion;  by  palling  the  ele6lric  fpark  thiough 
‘ nitrous  air.  Dr.  Van  Maium  reduced  three-fourths  of  it  into 

* the  nitrous  acid. — (Sec  a full  explanation  of  this  in  my  I etter, 

‘ p.  32.)  What  led  to  this  extraordinary  hypothejis,  was  the  ex- 

< perlments  of  Mr.  Lavoifier  upon  mercury  and  which  I have 

* Ihewn  can  likewile  only  be  accounted  for  by  my  hypothefis. — ■ 
*i.sec  page  56  of  tbefo  ' fiays. — Thele  are  a fmall  part  of  my 
obfervations  upon  the  fubjedt.  See  particularly  my  letUr. 
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it  requires  no  great  obfervation  to  fee,  that  all 
the  exertions  and  objeds  of  our  prefent  chemu  al 
philolophcrs  are,  to  defend  the  ablurdities  ot  the 
French  theory;  feeing  I have  oppofed  it  by  fuch 
llrong  arguments,  proving  inconteliihly  its  very 
weak,  uriftable,  principles  : therefore  there  appears 
clearly  a general  combination  to  fupport  its  tottr  r- 
ing  balls;  honor,  candour,  and  jullice  are  all  to  be 
facriflced  in  the  conrelf.  That  thefe  oblcrvarions 
are  juft,  will  clearly  appear  from  the  following 
ftriitures. 

Ob/ervations  m Dr.  Pearson’s  Experiments, 

WITH  SOME  OTHER  REMARKS. 

Dr.  Pearfon  has  written  ai  moft  extraordinary 
paper,  in  the  Phil,  Tranfa(ftions,  endeavouring  i6 
fhcv\  that  water  is  decompounded  by  palling  the 
cleclric  fire  through  it.  1 muft  make  this  oblcr- 
vation,  that  fuch  futile  experiments  and  rt  aloning 
do  not  de  erve  any  anfwer ; however,  I lhall  not 
honor  them  with  a full  inveftigation,  but  only- 
make  fome  curfory  remarks. 

In  the  fill!  place  1 muft  make  this  general  ob- 
fervation, that  Dr  Pearfon’s  experiments  and 
manner  of  reafoning  are  always  loole  and  unfatis- 
fadlory.  Upon  the  Dutch  experiments  being 
publiftied,  fome  of  the  abicft  eledricians  and  che- 
mifts  endeavoured  to  repeat  them,  but  when  per- 
formed in  an  accurate  manner,  they  found  that 
they  could  produce  neither  inflamimable  nor  pure 
airs;  Dr.  Pearfon  thinks  himl'elf  more  lucky. — 
But  m.uft  not  my  reader  be  aftoniflied  when  he 
finds  thefe  experiments  were  performed  with  a brafs 
condudlor,  ol  a large  furface,  and  that  there  was 
a fcnliblc  erofion  or  calcination  of  the  metal,  fo 
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that  the  inflrument  would  only  do  for  a fbort 
time ; and  moreover,  that  the  water  through  which 
the  ele(5lric  fire  palfcd,  was  expofed  to  the  open  air. 

In  page  146  he  fays,  “ By  repeated  difeharges 

there  is  an  impreflion  made  in  the  brafs  tube,  in 
“ the  part  where  the  difeharge  pafies  through  it, 
“ and  at  lafta  fmall  hole  is  made  in  that  part.  On 
" this  account  the  fame  mounted  tube  cannot  ferve 
‘‘  for  producing  a large  quantity  of  gaz.” 

Now,  are  Dr.  Pearfon  and  his  friend  Mr.  Caven- 
dilh  ignorant,  that  water  being  fo  inrenfely  heated,, 
as  it  muff  be  in  this  experiment,  would  calcine 
metals  and  produce  inflammable  air  ; and  alfo  that 
when  water  is  heated,  it  will  ex[>el  the  pure  air  it 
contains,  and  alfo  that  water  which  has  got  its  air 
expelled,  will  attraci:  pure  air  from  the  atmos- 
phere The  water  became  opakc  In  the  experi- 
ment, clearly  fliew'ing,  (fee  my  experiments)  that 
as  it  parted  with  its  air,  that  the  bodies  v\hich  it 
held  in  foiution  w'ere  precipitated.  The  Dr.  fays, 
he  did  not  perform  the  experiments  with  water 
which  had  got  all  its  air  expelled  by  former  ex- 
periments, leaving  that  to  others. 

But  I fliall  afk,  ct'c//  0/s  candour  or  yours y Mr. 
CavendiJJjy  if  that  would  not  have  been  the  only 
juft  way  of  performing  the  experiment,  as  being 
water  w'hich  had  given  out  all  its  pure  air?  for 
performing  it  with  water  w hich  had  not  given  out 
all  its  air  by  the  experiment,  only  proves  that 

* Dr.  Pearfon  fays,  there  was  “ Always  left  a refidne  of  at 
‘‘  leaft  one  fourth  of  its  bulk  on  pafling  through  it  the  eledtric 

f])ark,  even  when,  water  was  ufed,  which  lad  been  free  from 
“ air  by  boiling  or  the  air  pump.’'  Then  can  there  be  a queftion, 
Mr.  '''avendifh,  from  whence  the  pure  air  proceeded,  as  it  con- 
tained fo  great  a proportion  of  azote  ? it  it  had  been  from  the 
decorapohtion  of  water  it  would  have  contained  no  azote  accord- 
ing to  your  own  hypothdi>. 
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tiie  elecflrical  fire  adls  as  common  fire  in  expelling 
the  air  from  wa’Cr,'  the  fame  as  Ifeam  of  water  in 
calcining  metals,  and  lorming,  by  that  means,  in- 
flammable air.  But  we  v\  anted  not  a paper  of  the 
Phil.  Trans,  to  prove  to  us  that  the  electrical 
fire  at'^ts  as  common  fire,  for  a'l  the  world  knew 
bdore  ihac  it  would  melt  and  calcine  metals,  Dr. 
Van  Marum  melting  a conliderabje  body  of  iron 
at  one  difeharge  of  the' battery. 

And  what  a quantity  of  clcdrical  fire  was  re- 
quired to  produce  a fmall  quantity  of  gas  ! for  the 
Dr.  fays,  ” My  calculation  alfo,  that  35  to  40000 
difeharges  were  requifitc  to  produce  one  cubical 
**  inch  of  gaz  from  water,  containing  its  ufual  . 
quantity  of  common  air.” 

Dr.  Pcarfon’s  paper  then  is  a moff  puerile  per- 
formance. But  1 fhall  give  him  acknowledgment 
for  this  fagacity,  that  he  knew  the  only  proper 
way  would  have  been  to  have  proved  that  the  fame 
water  would  have  done  for  the  experiment,  again 
and  again,  and  that  he  would  accordingly  try  this 
part  of  it  with  the  greateft  attention;  as  the  fup- 
pofed  dccompofitien  of  water  greatly  refted  upon 
it.  But  he  is  obliged  to  fay,  “ It  may  now  be 
“ expected,  that  I fhould  have  made  the  experi- 
ments  with  this  apparatus  on  difiilled  water 
freed  from  its  air,  not  only  by  long  boiling,  or 
the  air  pump,  but  by  pafling  through  it  fcveral 
**  hundred  elcclrical  difeharges  It  would  alfo 
**  have  been,  to  fomc  perfons,  more  facisfadtory,  if 
**  the  experiments  had  been  made  upon  a larger 
Icalc,  fo  as  to  have  produced  the  comhuftion  of 
a much  larger  quaniity  at  gaz,  and  confequently’ 
have  produced  a greater  quaniity  of  water.” 

The  Dr.  has  been  performing  thcle  experiments 
nearly  two  years,  for  he  fays,  **  From  my  journal 
'Vof  the  numerous  experiments,  made  during  the 

c 2 courfe 


( 12  ) 


courfe  of  nearly  two  years,  1 fhall  fele(5l  thofe 
**  which  will  ferve  to  explain  the  nature  of  the 
procefs,  and  fhow  the  power  of  the  pl^te  eledf-r 
“ rical  machines  j and  I fhall  particularly  relate 
thofe  experiments  which  afforded  the  mofl:  uletul 
“ rf'fults  concerning  the  nature  of  the  gaz  ob- 
tained.” 

Therefore  we  have  a right  to  fuppofe  rhofe  ex- 
periments were  felcdled  to  prove  this  abfurd 
docl:rine  of  waier  being  compoied  of  pure  and 
inflammable  airs,  for,  upon  this  idea  reffs  the  whole 
fabrick  of  the  French  theory.  But  I muff  again 
ob'.ervc,  Mr.  Cavendifh  was  it  ncceflary  in  this 
experiment  to  have  one  of  the  metal  (ondutffors 
formed  of  a metal  that  is  lo  cafily  calcineable. — 
If  thele  airs  proceeded  from  the  decompofition  of 
water,  why  might  hottwogolden  wires  have  done; 
the  one  to  carry  and  the  other  to  receive  the 
CKCtric  fire;  as  they  perform  the  circuit  as  well  as 
ails  other  metals,  but  he  knew  they  would  not. — 
In  fhort  I might  make  fifty  other  objections  to 
thefe  experiments,  but  I have  given  them  more 
attention  already  than  they  deferve.f 

Mr.  Cavendiffi,  1 before  addrelTed  a letter  to  you 
and  others;  and  1 hope,  fatisfaCtorily  proving  your 
fallacious  theories  to  every  rational chemiff . 1 then 

told  you  that  your  fuppojed  great  difcovcry  of  ni- 
trous acid  being  formed  of  pure  air  and  azote,  by 
t e cleCtnc  fpark,  was  fallacious ; that  the  caufe 
of  the  nitrous  acid  being  formed  in  that  experi- 
ment, was,  from  the  pure  air  of  the  atmofphere, 
and  the  factitious  pure  air  of  the  chemifts  being 
burnt  fo  intenfely  as  to  precipitate  both  their  acids 
in  a condenfed  fiatc : but,  that  in  common  com- 

f It  certainly  muft  be  a dying  caufe  when  they  can  bnng 
pnly  i’uch  futile,  weak,  experiments  to  defend  it. 
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their  acids  arc  left  in  an  aerial  flate,  as 
fi  e i a r;  and  that  atrnofpherical  air  is  necellary  in 
the  pro,  ( Is,  a . its  fi*e  is  more  eifily  fet  loofe  by 
the  eledtru  fpark . fully  difcovered  by  the  ciediric 
fp.)  k binning  It  into  fixed  air,  prov-ed  by  Pricffley, 
fi  ' , Bergman.  Mr  Kirwanfa^s,  “ It  is  irnpoflible 
“ 10  deny  all  credit  to  thofe  v\  ho  alfcrtcd  that 
“ lime  water  wa^  precipitated  by  taking  the  elebt- 
“ nc  fpark  in  common  air,  though  it  did  not 
lucceed  with  him  (Mr.  Cavendifh)  either  from 
“ his  iifing  an  inffiument  of  different  power 
“ from  that  ufed  by  others,  or  air  phlogifticatcd 
“ by  a different  procefs  ’* 

§Novv  the  puie  an  of  atmofpheric  air’s  fire  being 
eafily  fer  loofe,  acts  upon  the  artificial  pure  aii  of 
chemifts,  fo  that  there  is  furh  an  intenfe  combus- 
tion as  to  precipitate  both  their  acids  into  a con- 
centrated ffate,  as  the  nitrous  acid ; fo  that  azote 
has  nothing  to  do  m the  ptoeds  J 

:j;  'n  my  letter  page  126. — We  come  next  to  Mr  Cavendifh’s 

* important  experiment  in  forming  the  atrnofpherical  and  de- 

* phlogifticatcd  airs  into  the  nitrous  acid  ; but  we  fhall  give  a 

* very  different  explanation  of  it,  from  what  Mr.  Cavendifh  has 

* done.  I have  all  along  fuppofed  that  refpirable  airs  are  formed 

* of  an  acid,  fire  and  water  ; and  that  the  atmofphci  ical  air  is  a 

* very  different  air  from  the  artificial  empyreal  air  of  the  chemifts  : 

* the  latter  not  at  all  fupporting  vegetable  life,  and  likewife 

* animal  life  not  being  able  to  injure  it  completely,  as  animals 

* died  in  it  when  it  was  better  by  the  nitrous  left,  than  the 

* pureft  atrnofpherical  air;  (fee  my  thoughts  on  air.) 

‘ Hence  in  Mr.  Cavendifli’s  experiment,  when  the  atmofphe- 
^ rical  and  artificial  empyreal  airs  are  mixed,  there  is  a quantity 

* of  aftual  fire  thrown  into  them.  We  have  before  proved,  that 

* fire  will  decompound  refpirable  airs,  and  according  to  the  in- 
‘ tenfity  of  the  fiie,  the  air  will  be  accordingly  decompounded. 

‘ If 

f I need  not  Inform  my  reader  that  I have  proved,  by  fifty 
experiments,  that  pure  airs  are  formed  of  an  acid,  fixed  fire,  and 
water,  fo  as  to  form  an' aerial  neutral  iak.  1 
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I fee,  upon  the  continent,  a German  chcmifl-,  M. 
Gitting,  has  got  into  the  fame  rpiftake  in  the  burn- 
ing of  phofphorus,  for  he  found  that  atmofpherical 
air  was  necefTary  to  phofphorus  burning  in  a cre- 
tain  temperature.  Bur,  Sir,  the  true  explanation  is, 
from  the  pure  part  of  the  atmofpherical  air,  being 
neceliary  in  the  procefs,  as  its  fire  is  more  eafily 
fet  loofc,  and  not  from  the  impure  part  of  it ; this 
1 have  fully  diewn  in  my  publications. 

Sir, 

* If  it  Is  the  common  combuftion.  fuch  as  wood,  diarcoal,  &c. 

* the  air  will  be  left  in  the  Hate  of  hxed  air  ; but  u it  is  a more 

* intenfe  heat,  inch  as  fulphur,  phofphorus,  metals,  &c._  the  air 
‘ will  be  decompounded  into  aft  acid  and  water. 

‘ Now  the  electric  heat  is  mod  inteafe,  it  being’  capable 

* of  producing  a phenomenon  that  we  cannot  imitate  by  any 

* chemical  procefs.  Metals  are  only  melted  by  heat;  the  eledtric 

* fire  is  fo  wonderfully  intenfe,  as  to  diifolve  iron  in  one  difeharge 
‘ of  the  battery.  Dr.  Van  Marum  melting  a confiderable  body 
‘ of  Iron  at  one  difeharge ; be  likewifc  entirely  calcined  24 

* inches  of  leaden  wire,  thee-eigbts  of  an  inch  in  diameter,  by 

* one  cxplofion.  This  fhews  a degree  of  heat  we  cannot  Imitate. 

* Our  heat  that  we  can  apply,  requires  a long  continued  appllca- 

* tion,  but  this  Is  inftantaneous.  Therefore  when  empyreal  air 

* is  afted  upon  by  this  wonderful  beat,  we  fiiould  expe£l  it 
« would  decompound  the  air  to  an  acid  and  water. 

* This  theory  is  moft  ftrlkingly  fhewn,  in  firing  inflammable 

* air  and  empyreal  air.  If  there  is  a full  proportion  of  Inflam- 

* mable  air,  there  will  be  fuch  a degree  of  fire  fet  loofe,  as  to 
fly  off  with  the  acid,  as  we  have  before  explained  ; but  if  there 

* is  a lefs  proportion  of  Inflammable  air,  fo  as  not  to  produce  fo 

* great  a heat,  the  acid  will  be  left  in  the  refidiium.  A fimllar 

* phenomenon  will  take  place  In  the  burning  of  the  refpirable 

* airs  In  the  eleftrical  fluid.  If  the  cledrlcal  fluid  is  confiderable, 

* and  the  empyreal  air  very  rich,  part  of  the  acid  will  be  carried 

* off  in  th"  fame  manner  as  when  burned  In  Inflammable  air.  But 

* if  the  electrical  fire  is  not  fo  confiderable,  and  the  empyreal 
^ air  nol  fo  rich,  far  mote  of  the  acid  will  be  left  in  the  refiduum. 

* This  will  account  for  the  different  refults  between  Mr.  Caven- 
■*  difh’s  and  Dr.  Van  Manim’s  experiments  ; the  latter  ufing  a 
■*  greater  quantity  of  the  eledrical  fluid,  and  a richer  air  than 

* the  former. 
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Sir,  for  the  fake  of  jiilHce,  truth,  honor,  and 
fcience;  do  nor,  by  your  great  influence,  embarrafs 
and  overpower  candid  invclHgation.  1 lliall  afk 
you  and  fume  others  a plain  and  obvious  ques- 
tion, How  comes  it  thai  the  oxygen-gas,  or  pure 
air  made  in  the  Jaboratory,  will  not  fupport 
animal  life?  Mr,  Schccle.  Dr.  PriefUey,  and 
others,  in  brca  hing  it,  could  net  reduce  it  fo  far 
as  to  bring  it  lower  than  ihe  ftandard  of  pure  air. 
Hear,  O common  lenfe ! the  reafon  affigned  for  it 

by 


* Mr.  Cavendifh  fuppofed  that  the  acid  came  from  the  phlo- 

* gifticated  air;  this  aiofe  from  their  theoties,  which  fuppofed 

* that  there  was  no  nitious  acid  in  empyreal  air.  But  he  found 

* that  he  could  not  obtain  any  nitrous  acid  in  this  procefs,  when 

* he  ufed  only  phlogi (Heated  air,  and  he  could  obtain  fome  when 

* he  ufed  empyreal  air.  This  he  imputed  to  the  Impurities  of 

* that  air  : however,  there  is  more  of  it  decompounded  than  can- 

* be  accounted  for  by  that  caufe.  But  when  he  mixed  the 

* atmofpherical  air  with  the  artificial  empyreal  air,  he  then  could 

* form  them  Into  the  nitrous  acid  with  the  cleclrical  fluid. 

‘ I have  all  along  (in  my  publications)  fliewn  the  atmofpherl- 

* cal  air  to  be  a very  different  air  from  the  artificial  refpirable  air 

* made  by  chemifts.  The  former  is  made  by  nature’s  own  de- 
‘ licate  hand ; her  ingredients  being  water,  fixed  air,  and  the 
‘ fun : the  latter  being  made  in  a laboratory,  with  mineral 
‘ acids,  water,  and  earth,  or  falts,  forced  into  an  aerial  form  by 

* an  intenfe  fire.  The  one  will  fuppoit  both  animal  and  vege- 

* table  life,  but  the  other  will  fupport  neither  of  them  ; ve- 
‘ getables  dying  immediately  in  it,  and  animals  long  before 
‘ they  have  injuied  ft,  even  when  it  is  in  a far  purer  ftate  than 

* the  befl;  atmofpherical  air. 

* Hence  in  this  experiment  of  Mr.  Cavendifh,  the  eleftrical 
‘ fluid  is  not  able  to  burn  fo  confiderably  in  empyreal  airs,  fo  as 

* to  reduce  them,  except  ihe  atmofpherical  air  makes  a part  of 
‘ them.  By  the  atmofpherical  air,  the  cleftrical  fire  is  fo  ignited, 

* as  then  to  operate  forcibly  upon  the  artificial  empyreal  air,  and 

* to  produce  fo  ftrong  a degree  of  heat,  as  to  decompound  the 
‘ airs. 
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ly  our  ivovJerful  French  chevvjls^  that  it  produces 
uch  an  inflammation  upon  the  lungs  as  to  flop  re- 

* This  artificial  empyreal  air,  vve  have  likewife  all  along  {hewn, 

* to  be  of  a ilrong  eombuftib’e  quality,  buinihg  with  partial  cx- 

* plofions  (according  to  Dr.  PrieHley  as  if  it  vvaf,  full  of  fume 
‘ combudible  matter).  But  by  adding  a greater  quantity  of 
‘ phloglRon  or  concentrated  fire  to  it,  I have  made  it  fo  inflam- 

* mable  as  to  explode  all  at  once  ! (fee  my  thoughts  on  a:r.) 

* Thefe  two  airs  then,  viz  nature  s atmoi'pherical  air,  and  the 

* high  concentrated  artificial  air  of  chemifts,  being  mixi  d to- 

* gelher,  and  expofed  to  the  influence  of  the  ele^lrica'  fiiv,  u 11 

* be  decompounded,  producing  ;he  nitrous  acid  ; but  the  ar-d  is 

* not  produced  from  the  decompofition  of  the  phhjgillicar . J 
‘ air.  For  take  only  the  empyreal  part  of  the  atraoipUti  ical 

* air  (which  is  eafily  done  by'  expellinj/  the  air  fronri  \vupr  ; 

* and  then  expofing  the  water  to  the  atmofphert,  a'ld  then  ex- 

* pelling  the  air  again).  After  that,  mix  it  with  the  pmtfl 

* artificial  empyreal  air,  and  there, will  be  the  farr.e  phenomena. 

‘ Or  take  the  phlogifticatcd  part  of  the  atmofjihere  only,  and 

* mix  it  with  the  pureft  empyreal  air,  and  there  will  not  be  thefe 
‘ phenomena.  No  doubt  fmne  acid  will  appear,  hut  it  will  be 

* no  more  than  what  would  have  been,  if  the  phlogifiicated  part 

* of  the  atmofpherc  had  not  been  added  to  the  artificial  empy- 
*■  real  air  ; for  the  higher  the  concentration  of  fire  ui  aerial 

* bodies,  the  greater  difficulty  there  is  in  decompounding  them. 

* Thus  in  animal  refpiration,  1 can  decompound  the  whole  of 
‘ the  empyreal  part  of  the  atmofpherical  air,  and  only  about  one 

* third  of  the  artificial  empyreal  air,  and  that  with  difficulty  ; fo 

* that  inft.ead  of  its  being  a more  luxuriant  air  for  animal  life, 

‘ it' IS  the  reverfe.  This  is  dilcoveied  by  your, breathing  in  it; 

* and  very  fcniibly  in  the  refpiration  of  mice  ; that  elicate  ani- 

* mat  is  feen  to  have  the  greatefl  difficulty  of  breathing  ia  it 

* from  the  firft,  and  dies  before  it  has  fully  injured  it. 

‘ But  even  inflammable  air  may  be  breathed  and  decompoun- 

* ded;  the  immortal  Scheele  reducing  a great  quantity  of  It  to 
‘ foul  air,  by  breathing  it  alone.  Therefore  if  the  artificial 

* empyreal  air  is  expofed  to  ^he  eleftrical  fluid  itfelf,  it  will  in 
‘ fome  meafuv.  e aded  upon  as  we  might  exped.  But  Dr. 

* rrleftley  has  ffiewn  us  long  ago,  that  the  empyreal  part  of  the 
, ‘ atmofpherc  may  be  all  decompounded  by  the  eledric  {park. 

‘ This  then  is  the  tme  explanation  of  the  experiment  ; and 

* the  ?cid  which  is  depofitid  in  the  experiment,  comes  from  the 

* empyreal  air.’ 
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fpiration;  can  thcfe  men,  with  their  puerile  reafons^k 
pretend  to  be  philofophers  ! Every  phyfician 
mufl:  have  feen  the  highefl:  inflammation  produced 
upon  the  lungs  in  difeafes,  and  yet  the  patient  ftill 
breathes  and  lives. f 

But  this  vital  pure  air,  which  is  fo  neceflTary  to 
life,  (hall,  in  an  excefs  of  it,  kill,  in  a few  minutes. 
Examine  a moufe  which  has  died  in  it,  and  fee  its 
lungs  if  they  are  at  all  inflamed.  No,  they  will  be 
found  in  the  identical  fame  ft  ate  as  if  it  had  been 
fpiring  azole i When  any  combuftible  body  burns 
in  it,  as  Dr.  Prieflley  fays,  It  burns  with  crack- 

lings  as  if  it  was  full  of  feme  combuftible 
“ matter.” 

The  common  air  of  the  atmofphere,  I have 
proved  by  inconteftible  experiments,  is  formed 
of  fixed  air,  fire,  and  water,  but  the  pure  air  or 
oxygen-gas  of  the  laboratory,  of  the  mineral  acids, 
water  and  fixed  fire,  and,  in  confequence,  it  retains 
its  fire  fo  ftrongly  that  the  blood  finds  a difficulty 
of  decompounding  it;  fo  that  an  animal  will  be  a 
longer  time  in  dccompounding'a  given  quantity  of 
it  than  a quantity  of  pure  air  of  the  atmo- 
fphere that  has  identically  the  fame  quantity  of 
oxygen-gas  in  it,  nay  twice  as  long  as  Dr.  Prieftley 
acknowledges,  and  it  even  leaves  it  in  as  pure  a ftate 


I attended  a patient  who  had  a red  hot  iron  run  into  his 
lungs,  which  produced  the  highefl  ftate  of  Inflammation  that  could 
be  conceived,  and  yet  the  patient  furvived  it.  I think  I may 
hazard  the  idea  that  it  would  be  a greater  one  than  the  breathing 
of  oxygen-gas.  Inflammation  of  the  lungs  is  attended  with  the 
greateft  pain.  Was  Mr.  Scheele’s  and  Dr.  Prieftley’s  lungs,  upon 
breathing  this  air,  in  pain  ? No,  upon  leaving  off  breathing  this 
air  they  were  petfeilly  well.  It  muft  be  a curious  kind  of 
inflammation  that  kills  fo  immediately j and  difappears  fo  immedi- 
ately. 
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as  the  atmofphcre.*  Liflen  again,  you  profound' 
chemiils.  * An  animal  fliail  die  in  it  precifely  at  the 
time  it  brings  its  ftandard  to  atmofpherical  air.  (fee 
both  the  experiments  of  Prieftiey  and  Scheele) 
Woufd  it  not,  you  profound  conjurors,  at  that  mo- 
ment become  perfedly  falutary?  otherwife,  when 

the 


* In  my  Chemical  Effays,  p.  39.  * As  the  forminjr  fixed  air 

into  dephlogillicated  air,  is  ceitainly  a procc  s by  which  we  may 
accurately  judge  of  the  formation  of  dephlogiflicated  air,  I 
have,  paid  a particular  attention  to  it  ; but  I will  not  give  the 
minutiae  of  the  experiments,  as  many  have  done.  If  the  pub- 
lic, after  the  ufage  1 have  received,  gets  a detail  from  me,  they 
may  be  fatisfied.  To  other  philofophers  the  Philofophical 
Tranfadlions  are  open  for  their  long  hiftoiy  of  dry  experiments: 
htit  / hope  the  day  of  reckoning  and  retribution  ‘will  come.  That 
fixed  air,  when  foluted  in  water,  will,  by  the  adlion  of  the  fun, 

form  pure  air,  has  been  proved  by  Dr.  Piieltlev  and  others 

As  my  theory  fiippofcs  that  fixed  air  and  water,  united  to  the 
rays  of  the  lun  will  form  pure  or  refpivable  air;  therefore  to 
fltew  whether  my  theory,  or  Mr.  Lavoifier’s  is  juft,  I made  a 
number  of  experiments.  I took  frelh  diftilled  water,  and  ex- 
pofed  it  to  a ftrong  heat,  without  getting  any  kind  of  air  from 
it  ; I then  added  to  it  a quantity  of  fixed  air,  which  it  readily 
abforbed,  marking  the  quantity  ; after  that,  I expofed  it  to  the 
rays  of  a hot  fun.  But  as  tranfparent  bodies  are  well  known 
to  admit  the  rays  of  light  to  pafs  through  them,  without  ar- 
refting  or  ftopping  their  pafiage,  I added  an  extraneous  body  ; 
any  will  anfvver.  filk  thread  or  a dead  leaf,  dried  ftraw's,  &c. 
which  have  an  attra&ion  for  the  air ; and  by  this  means  I 
found  a great  quantity  of  pure  air  rife  to  the  top  of  the  de- 
canter which  contained  the  water ; after  that  i expelled  all  the 
air  from  the  water  by  heat,  and  1 obtained  rather  a larger 
volume  of  pure  air,  than  ®f  the  fixed  air  ufed ; and  not  an 
atom  of  the  latter.  I found  that  tw'o  things  w’ere  to  be  at- 
tended to  in  thofe  bodies,  which  were  added  to  the  w ater,  to 
aflift  the  procefs ; viz.  they  ought  not  to  be  tranfparent,  and. 
ought  to  have  a kind  of  an  eledtrical  repulfion  to  water,  fo  that 
the  air  may  ftand  upon  them  in  diftindf  globules;  1 found  glafs 
bodies,  for  thefe  reafons,  improper,  and  llkewife  linen  thread 
which  had  a great  attradlion  for  the  water, 

‘It 
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the  animal  was  brought  into  the  open  air,  it  would 
necelTarily  die  from  its  inf  animation.  How  comes  it 
that  animals  die  immediately  (the  fame  as  in  ihe 
mofl:  noxious  air;  in  Dr.  Prieftley’sdephlogiflicated 
nitrous  air,  though  it  will  allow’  a candle  to  burn  in 
irv*ith  fuch  an  enlarged  flame?  The  reafon  is, 
as  I have  fhew'n,  its  hre  is  fo  fixed  and  concentra- 
ted 

* It  is  remarked  by  pbllofophers,  that  green  animalcules  ap- 

* pear  when  the  water  gives  out  air  in  the  greateft  abundance. — 

* This  appears  to  be  from  their  arrefting  the  fun’s  rays,  and  at- 

* tracing  the  air  in  the  water,  the  green  feeming  to  be  the  beft 
■*  colour ; and  which  nature  indeed,  makes  ufe  of  in  the  great 

* vegetable  world,  in  attra£ling  the  rays  of  the  fun.  When 

* thefe  green  animalcules  appear  in  the  water,  by  gently  adding 

* fixed  air,  you  may  continue  on,  for  a long  time,  the  procefs  of 

‘ generating  pure  air.  * 

‘ The  globules  of  air,  when  they  are  feen  Handing  upon  the 
‘ filk,  &c.  appear  little  at  firtt,  but  gradually  grow  bigger ; the 

* filk  refle£Ung  the  rays,  and  by  that  means  they  enter  the  glo- 
‘ bule,  warming  it,  and  faturating  the  air  growing  larger,  and 

* as  it  were  generating  or  forming  pure  ali,  by  the  fixed  air  at- 

* tradfing  the  rays,  and  faturating  itfelf,  by  neutralizing  them, 

‘ along  with  the  water.  We  fee  moft  of  the  falinc  produdlions 

* of  nature  are  formed  of  acids,  an  alkaline  fait,  (which  1 fup- 

* pofc  fixed  fire)  and  water,  and  forming  regular  cryttals.  In  , 

* the  vegetable  kingdom,  moll  of  the  bodies  belonging  to  It  are 

* formed  of  acids,  fire,  water,  and  earth  ; in  bitumens,  oils,  &c. 

‘ a more  concentrated  fire  is  neceflary  with  acids,  fire,  water,  and 

* earths;  and  the  different  concentrations,  combinations,  and 
‘ proportions  of  thefe  bodies  make  the  different  bodies  upon  the 

* earth,  without  running  into  the  wild  fpeculative  opinion,  that 

* all  bodies  are  formed  of  airs.  No  airs  are  formed  of  them.’ 

From  the  Gentleman’s  Magazine,  for  Decembery  1794. 

TO  SIR  JOSEPH  BANKS. 

SIR,  CarUfcy  0£l.  15; 

< I am  much  obliged  to  you  for  your  polltenefs  in  faying,  I 
“ fhall  readily  receive  any  paper  you  are  plcafed  to  fend  me  j and, 
if  the  doftrines  it  contains  are  not,  in  my  opinion,  contradi£led 
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ted  thatv  animals  cannn:  decompound  it,  being 
formed  of  the  pure  nitrous  acid  and  phlogiilon ; nay. 
Dr.  Priertley  formed  it  of  fuch  a high  proportion 
of  phlogifton,  or  fixed  fire,  that  it  exploded  : 1 have 

formed 

“ by  the  refult  of  experiments  already  made,  or  which  may  be 
tried  after  receiving  it,  for  the  purpofe  of  bringing  them  to 
the  teft  of  reafon  and  truth,  I will  moft  readily  prefent  it  to  the 
Royal  Society.”  ‘ I,  therefore,  fend  you  the  experiments,  in 
order  that  you  may  have  them  tried,  and  fee  v/hethcr  they  are 
juft  or  not. 

‘ After  the  numerous  experiments  which  ’ ha\'e  made  (and 
publiftied  in  my  different  Works)  by  expofing  water  impreg- 
nated with  fixed  air  to  the  influence  of  the  fun,  and  thereby 
producing air ; and  likewife  after  the  experiments  of  Dr. 
Prieftley,  in  which  water  produced  air  by  diltillation  ; a very 
important  qiieftion  occurs,  viz.  to  what  caufe  are  thefe  produc- 
tions of  pure  air  to  be  attributed  ? 

* To  elucidate  thefe  phenomena,  I made  the  following  ex- 
periments, I took  fnow  water,  which  had  been  previoufly  dif- 
tilled  feveral  times,  taking  care  to  prevent  its  contadl  with  the 
atmofphere,  fo  that  it  would  yield  no  air,  either  by  the  procefs 
of  expofure  to  the  fun,  or  by  diftillation.  I then  impregnated 
it  with  a fmall  quantity  of  fixed  air  ; after  that,  I added  a little 
earth  which  had  been  precipitated  from  fpring- water  by  the 
procefs  of  boiling  ; then  corking  them  carefully  in  a bottle,  and 
fhakliig  them  occafionally  till  the  earth  was  foluted  by  the  fixed 
air  and  water,  x^fter  that,  I put  the  folution  into  a ftlU,  and 
let  it  undergo  the  fame  procefs  of  diftillation  which  Dr.  Prieftley 
fpeaks  of  in  his  lail  publication  on  this  fubjeft  ; and  I got  fronj 
it  a quantity  of  air,  partly  pure  and  partly  azote.  And,  as  the 
airs  were  generated,  the  water  depofited  the  earth  which  it  had 
held  in  folution.  And  by  repeated  diftillations  it  would  yield 
no  more  air  till  fixed  air  was  added  to  it  again,  and  which  folu- 
ted again  the  precipitated  earth.  And  1 found  that  If  the  fo- 
lution be  expofed  to  the  light  of  the  fun  for  fometime  previous 
to  the  diftillation,  the  experiment  will  be  aflifted. 

* I have  likewife  found  that  water,  which  had  undergone  the 
atTiion  of  the  fun,  and  had  produced  air,  as  in  the  experiments 
of  Sir  Benjamin  Thompfon,  will  do  equally  as  well  for  the 
above  experiment  as  fnow- water ; for,  after  it  has  boiled,  it  will 
be  found  to  poffefs  no  air,  its  power  having  been  exhaufted  by 
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formed  it  of  fuch  a high  proportion  of  phlogifton, 
that  it  has  allowed  rhe  flame  of  a candle  to  extend 
to  twice  its  ufual  volume,  that  is,  more  of  the  fixed 
fire  or  phlogiflon  of  the  air  was  burning  at  the 
fame  time, 

, Now 


the  air  which  it  had  already  generated  by  the  a61Ion  of  the  fun. 
But,  if  fixed  air  be  added  to  this  water,  it  will  again  folute  the 
earth  which  had  been  precipitated  from  the  water  by  the  procefs. 
And,  it  this  folution  be  eitlitfr  diftilled,  or  expofed  to  the  fun, 
pare  air  and  azote  will  be  again  generated,  the  earth  precipi- 
tated, and  the  fixed  air  difappear.f 

‘ Now  I think.  Sir  Jofeph  Banks,  thefe  experiments  require 
no  comment ; it  is  unnecefTary  to  fay  from  what  caufe  thefe 
phaenoinena  proceed.  But  I fliall  fay  nothing  upon  that  head  ; 
i only  fend  you  the  experiments  that  they  may  be  repeated,  and 
their  validity  afeertained. 

‘ The  Dutch  chemifts  have  repeated  an  experiment  of  mine, 
in  which,  from  expofing  fulphur  and  iron  to  heat,  I found  that 
inflammable  and  vitriolic  acid  airs  were  generated  : their  refults 
are  fimilar  to  mine.  But  1 have  earned  the  experiment  farther 
than  they  have  done.  By  expofing  the  fulphur  and  iron  to  a 
greater,  more  rapid,  and  more  continued  heat,  I have  produced 
a greater  combulb’on,  and  formed  them  into  a vitriolated  iron. 
But  this  procefs  requires  attrition  as  well  as  great  heat  ; which 
I contrived  to  give  it  by  a heated  iron  or  glafs  peflie  moving  it 
rapidly  at  the  time.  Now,  as  the  fulphur  and  iron  were  pure, 
and  perfectly  dried,  there  being  no  water,  acid,  nor  pure  air,  in 
, the  procefs ; and  as  great  heat  and  flame  were  generated,  there- 
fore I think  philofophers  will  agree  with  me,  that  the  fulphur 
and  iron  were  decompounded  of  their  fixed  fire,  of  that  fixed 
fire  which  formed  the  one  into  fulphur  and  the  other  into  a 
metal,  as  the  refiduum  was  a vitriolated  iron. 

‘ Ihould  hope  that  what  1 have  faid  In  ray  Chemical  Eflayc 
mud  fufHciently  prove,  that  In  Dr.  Fordyce’s  late  experiments, 
publlfhed  in  the  Philofophical  I ranfaftions,  the  vitriolic  acid  waa 

^ Will  it  be  believed,  Mr.  Urban,  that  this  experiment,  from  which  a 
knowledge  of  the  origin  and  formation  of  the  atmofphere  may  he  dedu- 
ced, could  not  obtain  a reading  before  the  moft  learned  and  refpedtable 
Society  in  the  world,  which,  for  a feries  of  years,  has  made  the  ftudy  «f 
air  one  of  its  moft  peculiar  and  moft  interefting  objects  ? And  without 
deigning  to  aCign  a rcafon,  though  much  importuned. 
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Now  T think  this  view  of  the  phenomena  ought 
clearly  to  explain  them.  Nitrous  air  will  fooner 
ict  fire  to  phofphorus  than  the  artificial  pure  air, 

tor 

t^e  principal  calcining  body,  aided  by  the  water  ; and  that, 
when  he  added  tlie  alkaline  fait  to  the  folution,  it  attracted  the 
acid  from  the  calx.  But  to  piove  it  more  clearly  — 

‘ If  a calcareous  earth  be  dbluled  in  the  vitriolic  acid  and 
water,  and  precipitated  by  the  fame  alkaline  fait,  or  kali  puru7/i^ 
it  will  be  precipitated  as  lime;  arrd.  In  both  thefe  folutions,  the  ' 
acid  is  required  to  be  mixed  with  water.  But,  if  the  calcareous 
earth  be  precipitated  with  the  mild  alkali,  it  will  be  thrown  down 
as  calcareous  earth.  And,  that  the  calcareous  earth  was  fcluted 
or  afted  upon  by  the  acid,  is  clear  fiom  its  fixed  air  being  ex- 
pelled ; and  it  is  eqinlly  clear  that  this  cafe  is  fimilar  when  me- 
tals are  foluted  or  calcined  by  acids  and  water  ; for,  their  phlo- 
gifton  is  expelled;  the  water  in  one  procefs  going  to  the  forma- 
tion of  fixed  air,  and  in  the  other  tp  that  of  inflammable.  But, 
if  any  doubt  flill  remains,  that  the  acid  and  not  the  w'ater  is  the 
calcining  body,  let  the  folution  be  expofed  to  a ttrong  heat 
(which  Is  one  of  Dr.  Prlellley’s  experiments)  the  calx  will  be 
precipitated  ; and  if  carefully  examined,  being  previoufly  well 
wallied  in  water.  In  order  to  wafli  away  any  acid  that  does  not 
make  a part  of  the  calx.  It  will  be  found  to  be  formed  of  an 
abid  and  the  earth  of  the  calx,  together  with  a faturation  of 
water.  What  muft  we  think  of  that  theory  which  con- 
fiders  water  as  the  calcining  body  when  the  vitriolic  and  marine 
acids  are  ufed,  and  the  nitrous  acid  when  that  Is  uled  in  the 
procefs  ? But  1 have  found  that,  If  the  dephloglfticated  marine 
acid  be  employed  in  the  procefs  of  calcining  metals,  even  though 
it  be  mixed  with  water,  marine  acid  air  is  produced,  and  not 
inflammable  air  ; which  is  owing  to  the  marine  acid  having  a 
part  of  its  phlogifton  taken  from  it ; therefore,  it  attacks  the 
phlogifton  of  the  metal  with  more  force  or  violence,  and  confe- 
quently  greater  heat  is  produced,  and  they  form  the  marine  acid 
air.  The  nitrous  acid  does  the  fame,  having  likewife  a ftrong 
attraftion ; for  phlogifton  (a  well-known  faift)  will  attack  the 
phlogifton  of  tlie  metal  with  violence  and  force,  producing  fo 
great  a degree  of  heat  as  to  form  the  nitrous  air,  which  is  an 
acid  one,  the  iame  as  the  marine  acid  air ; for,  they  both  turn 
the  vegetable  juices  red,  being  airs  containing  more  of  the  acid 
and  lefs  of  the  phlogifton,  which  forms  the  inflammable  air 
principally;  though  all  thefe  airs  have  water  for  their  bafis. 

‘ And 


( 23  ) 


for  its  acid  adls  in  decompounding  the  fixed  fire- 
of  the  phofphorus  ; and  all  airs  formed  from  the 
nitrous  acid  do  the  fame.  Phofphorus  will  fooncr 
be  fet  on  fire  by  the  weight  of  the  atmofpherc 

being 

* And  farther,  to  render  this  do£lrInc  ftlll  more  clear.  If  the 
nitrous  acid  be  not  ftrong,  and  if  the  folutlon  he  made  in  a 
vclfel  furrounded  by  a freezing  mixture,  the  acid  being  gently- 
added  to  the  metal,  they  will  only  produce  a phlogifticated  air. 
This  is  the  cafe  when  tin  is  added  to  a neutral  folution  of  tin  in 
the  nitrous  acid  ; it  is  calcined,  a calx  is  thrown  down,  and  an 
imperfeft  nitrous  air  produced,  which  is  fo  much  phloglllicated 
as  to  have  its  acid  neutralized  fo  as  not  to  aflecl  the  vegetable 
juices. 

‘ Or,  In  the  folution  of  zinc  In  the  nitrous  acid,  if  the  acid 
be  gently  added  in  a freezing  rtuatlon,  they  will  generate  an  in- 
flammable air  that  will  explode.  By  producing  as  little  effer- 
vefcence  as  poflible,  and  confequently  little  heat,  .the  acid  gets 
fully  faturated  with  pUlogiilon. 

‘ The  action  of  the  acids  upon  metals  is  exactly  the  fame  as 
that  of  fixed  air,  or  aerial  acid  on  lime,  which  is  an  earth  fatu- 
rated with  fire  ; but  fire  more  loofely  concentrated  than  in  me- 
tabs.  And  it  is  worthy  of  remark,  that  the  aerial  acid  will  not 
expel  the  fire  of  the  lime  without  the  aid  of  water,  but  by  their 
joint  influence  or  attrafeion  for  the  earth  of  the  lime  they  will 
precipitate  the  fire ; exafily  as  the  vitriolic  acid  and  water  will 
expel  the  fire  in  adling  upoti  the  metals  ; but  the  metallic  fire  is 
expelled  in  a fixed  ftatc  as  inflammable  air.  For  a more  full  elu- 
cidation of  this  do£f  rine  T muft  refer  to  my  former  publications. 

‘ If  the  adtion  of  acids  upon  phlogifton  is  managed  In  a gentle 
way,  without  producing  great  heat  and  effervefccnce,  they  will 
unite  without  forming  airs.  As,  for  inftance, 

‘ If  the  volatile  vitriolic  acid  be  added  to  iron  nails  (which  is 
one  of  Dr.  Higgins’s  experiments,  fee  p.  49  of  his  laft  publica- 
tion) they  will  generate  no  air,  but  the  acid  and  the  phlogifton 
of  the  iron  will  form  a fulphur  ; which  arifes  from  this,  the  acid 
being  phlogifticated,  Its  aflivlty  for  additional  phlogifton  is  partly 
blunted,  and  it  unites  to  it  in  a very  gentle  manner.  But  I 
have  found,  If  this  mixture  be  made  in  a veftel  expofed  to  great 
lieat,  that  both  inflammable  and  vitriolic  acid  airs  will  be  gene- 
rated, And  it  is  from  the  fame  caufe  that  the  tin  produces  fo 
Iiigh  a phlogifticated  air  when  frefh  tin  is  added  to  a folution  of 
tin  in  the  nitrous  acid ; for,  the  acid  leaves  the  calx  to  attack 
' ' the 
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. being  taken  from  it,  as  its  volatile  parts  are  fooner 
evaporated.  Inflammable  air  will  alfo  aflifl:  its 
burning  by  diflblving  it. 

But  one  of  the  mofl:  ftriking  of  the  French  ex- 
periments, is,*  that  fixed  air  and  water  w ill  make 
it  burn  better  than  atmofphcrical  air.  I have  fully 
Ihewn  (fee  my  Chemical  Eflays)  that  phofphorus 
has  a great  attraction  for  fixed  air  and  water,  and 
that  it  is  this  attradlion  makes  it  burn  in  atmos- 
pherical air,  from  its  attradlion  for  its  fixed  air 
and  water,  and  alfo  from  its  attradtion  for  acids 
and  water  ; therefore  it  v/ill  burn  in  acid  air,  as  the 
French  chemifis  have  fitewm.  It  burned  in  fixed  air 
and  w'atcr,  fo  weil,  thatthey  fay,  “ Which  light  in- 
creafed  to  a greater  degree  of  brilliancy  than 
“ would  have  been  exhibited  in  atmofpherical  air.” 
But  this  phenomenon  was  not  owing,  as  they 
fuppofed,  to  the  pure  air  of  the  water  which  the 
fixed  air  took  along  with  it  in  pafling  through  the 
xvater;  for,  if  the  fixed  air  pafs  through  mercury  the 
fame  combufiion  will  take  place,  provided  the  phof- 
phorus  is  expofed  to  a little  water  along  with  fixed 
air.  By  their  joint  infiuence,  they  penetrate 
the  phofphorus  and  fet  its  fire  loofe ; and  they  will 


tlic  phlogiftor.  of  the  freth  tic  ; but  it  leaves  the  one  to  attack 
the  other  in  fo  gentle  a manner,  that  little  heat  or  effervefcence  is 
produced,  and  the  acid  gets  its  full  faturation  before  it  is  fuf- 
hciently.  aerilized,  to  produce  an  air  that  will  admit  of  a candle 
burning  in  it  with  an  enlarged  flame.  But,  if  this  experiment 
be  made  in  a veflel  furrounded  by  a freezing  mixture,  it  will  get 
fo  full  a faturation  of  phlogilloa  as  to  form  inflammable  air 
which  explodes.  Surely  this  is  a connefted  chain  of  fafts 
which  cannot  be  mlfunderHood.  I am.  Sir,  your  moll  obedient, 
humble  fervant, 

‘ ROBERT  HARRINGTON.’ 

* See  the  prefent  French  chemical  publication,  where  there  is  a 
number  of  experiments  upon  the  burning  of  phofphorus. 
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both  be  found  to  be  imbibed  by  the  phofphorus 
producing  the  phofphofic  acid  ; and,  as  a death 
blow  to  our  French  chemifts,  no  charcoal  or  in- 
flammable air  is  produced.  The  true  explanation 
is  this,  phofphorus  is  formed  from  the  phofphoric 
acid  and  fire,  which  are  very  loofely  combined,  fo 
that  they  are  eafily  fet  loofe  by  the  joint  powers 
of  water  and  fixed  air,  which  being  attracted  by 
the  dry  concentrated  phofphoric  acid,  in  con- 
fequence,  becomes  fluid. 

That  fire  and  the  phofphoric  acid  form  phos- 
phorus is  fufficienily  proved  by  experiments. — 
See  my  thoughts  on  air,  where,  by  expofing  the 
phofphoric  acid  with  a fmall  proportion  of  water 
to  a long  continued  hear,  J form^xl  the  acid  into 
phofphorus;  and  this  fltews  how  all  the  pure  airs 
of  the  laboratory  are  formed  ; only  the  nitrous  acid 
when  uRited  to  the  calx  of  lead,  attfads  a far  lefs 
concentration,  forming  what  they  call  oxygen-gas ; 
which,  “ Burns  as  if  it  w'as  full  of  combulfible 
“ matter.”  But  the  phofphoric  acid,  with  the 
calx  of  lead,  form  inflammable  air. 

But  the  pure  air  of  the  armofphere  docs  not 
burn  with  thefe  cracklings.  To  make  the  experi- 
ments, take  the  fame  proportion  of  pure  air  made 
from  nitre,  and  mix  it  with  an  equal  proportion  of 
azote,  as  they  fay  atrnofpherical  air  is  formed  of, 
and  this  air  will  burn  with  thofe  cracklings  which 
are  partial  explofions;  and  alfo,  if  breathed  by  an 
animal  it  will  not  be  able  to  leave  it  in  an  impure 
flate;  nay  vegetables  immediately  die  in  it.  But 
in  the  pure  air  of  the  atmofphere,  none  of  thefe 
phenomena  take  place.  It  is  haid,  after  what  I 
have  faid,  flill  to  have  thefe  abfurd  dofirines  to  cx- 
pofe.  As  our  prefent  aerial  philofophers  catch  at 
any  thing  everfo  infignificant  : they  may  fay,thar, 
in  the  refpiration  of  pure  air  from  nitre,  why  an 
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animal  cannot  perfc^ly  injure  it,  is  owing  to  the 
iixed  air  produced;  but  Dr.  Prieftley  found,  that, 
when  a moufc  breathed  it  over  lime  water,  it  made 
no  difference.* 

Obfervaiions 

* In  Natural  Philofophy,  vol.  y. — “ But  to  make  the  ex- 
‘‘  periment  in  the  moft  unexceptionable  manner  that  I could 
“ contrive,  I,  in  the  next  place,  got  two  mice,  of  nearly  equal 
“ fize,  and  put  them  Into  exadlly  equal  quantities,  viz.  about 
five  ounce  meafures,  of  the  fame  dephlogifticated  air  (the 
meafure  of  its  purity,  with  two  equal  quantities  of  nitrous  air, 
being  0.24)  in  nearly  equal  and  fimilar  glafs  jars,  one  Handing  in 
lime  water, and  the  other  In  common  water.  Both  the  mice  con- 
tinned  In  this  fituatlon  fomething  more  than  two  hours  and  an 
half,  after  which  the  air  which  had  been  confined  by  lime  water 
*'  appeared  to  be  reduced  In  the  proportion  of  9 to  the  mea- 
“ fures  of  the  tell  being  0.96  ; and  the  air  which  had  not  been 
“ confined  by  lime  water  was  dimlnilhed  In  the  proportion  of  9 
to  6|:,  the  meafures  of  the  tell  being  0.98.  Both  the  mice, 
though  kept^pretty  warm, laboured  alike  with  a difficulty  of  re- 
fpliatlon,  fome  time  before  I put  an  end  to  the  experiment.  In  1 
*•  the  courfe  of  It  I agitated  the  lime  water  a little  now  and  then,  1 
In  order  to  make  it  abforb  the  fixed  air  the  better,  by  admit-  i 
“ ting  frefii  lime  water  to  the  air  that  had  been  refpired. 

“ It  appears  from  this  experiment,  that  the  air  confined  by 
« lime  water  was  both  dimininred  and  phlogillicated  exaftly  like 
that  which  had  been  confined  by  common  water,  by  the  ref- 
piratlon  of  mice  of  equal  fize,  in  the  fame  time.  The  dimi- 
“ nution  indeed  was,  at  firft,  a fm^l  matter  greater  in  the  air 
confined  by  the  lime  water;  becaufe  the  common  water  did 
“ not  imbibe  the  fixed  air  fo  readily  ; but  this  made  no  apparent 
“ difference  with  refpecl  to  the  mice,  and  the  next  day  the  two 
“ portions  of  air  were  found  to  be  as-  nearly  as  poflible  of  the  . 
fame  dimenfions  and  of  the  fame  degree  of  purity. 

In  the  preceding  experiments,  and  feveral  others  which  I 
**  made  about  the  fame  time,  I found  that  mice  would  not  live  I 
“ In  deplogifticated  air  till  they  had  completely  phlogifticated  It.  1 
“ though  they  lived  longer  in  It  than,  in  proportion  to  its  purity,  | 
with  refpeft  to  common  air;  and  for  this  1 cannot  affign  any  ' 
fufficient  reafon.  I had  once  imagined  that  this  was  owing  to  ' 
my  being  obliged  to  make  the  mice  pafs  through  a quantity 
of  water,  by  which  the  air  was  confined  ; but  1 put  a raoufe 
through  the  fame  water  into  a quantity  of  common  air,  and  ! 
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Obfervations  on  Dr.  W.  Henry's  Paper. 

Now,  Mr.  Cavendifh,  as  you  command  the  key 
to  the  chemical  department  of  the  PhiJ.  Trans, 
let  us  confider  the  next  paper  that  you  have  pa- 
tronized ; it  equally  bears  the  fame  marks  of  pue- 
rility as  Dr.  Pearfon’s.  Indeed  after  what  has 
been  faid,  and  at  this  advanced  period  of  the  in- 
veilig^ation  of  airs,  it  appears  moft  extraordinary. 
But  Sir,  I will  pay  your  ftgacity  that  compliment 
that  you  mull  lee  the  extreme  futility  and  abfurdiiy 
of  thefc  papers,  yet  they  anfwer  the  purpofe  of 
that  f )Iicy  you  have  adopted  in  your  combination 
againft  my  plain  and  rational  theory.  But  to  the 
examination.  Dr.  AuHin,  who  certainly  was  one 
of  the  firft  experimenters,  has  clearly  proved  from 
his  experiments,  that,  in  palTmg  the  elcdtric  fpark 
through  the  heavy  inflammable  airs,  they  were 
expanded  to  twice  their  bulk,  and  from  thence  he 
concluded  that,  the  charcoal  which  formed  a part 
of  thefe  airs  was  decompounded  into  the  light  in- 
flammable air  and  azote;  for,  in  firing  thefe  heavy 
inflammable  airs  with  pure  air,before  the  paffing  the 
elecflric  fpark  through  them,  there  w^as  a confiderably 
greater  quantity  of  fixed  air  in  the  refiduum,  than 
after  the  elcclric  fpark  had  paffed  through  them ; 
therefore  he  formed  this  opinion  of  charcoal,  being 
formed  of  the  light  inflammable  air  and  azote:  in- 
deed, under  the  errors  of  the  French  theory  he  could 
form  no  other  conclufion.  But  hear  what  Dr. 
William  Henry  fays  in  the  Phil.  Trans. 

Dr.  Henry  fays  that.  Dr.  Auflin  had  not  ex- 
amined the  reliduums  w’ith  fufficient  attention 
after  firing  this  heavy  eiedtrified  inflammable  air 

it  lived  in  it  till  it  was  thoroughly  phlogifticated.  This  may 
“ deferve  a farther  inveftigatlon.  I Ihould  have  put  other  mice 
‘‘  Into  what  remained  of  the  dephlogifticated  air.” 
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with  pure  air  : — For  in  one  cafe  the  remaining 
“ gas  was  inflammable,  and  in  another  that  it  fup- 
ported  combufl:ion  like  vital  air.'’  Certainly 
then  this  laft  reflduum  had  all  its  inflammable  and 
charcoal  confumed  in  the  combuflion ; therefore 
mufl:  have  been  fired  with  its  full  proportion  of  pure 
air,  and,  in  confequence,  if  his  theory  had  been 
true,  would  have  formed  the  fame  quantity  of  fixed 
air.  But  our  aerial  chemifls  have  formed  the  mofb 
erroneous  ideas  of  all  their  experiments.  Dr. 
Prieftley  only  obferved  this  fa(^f  very  lately,  though 
if  he  had  attended  to  my  publications  he  might' 
have  obferved  it  long  ago.  He  fays,  in  his  experi- 
ments on  the  generation  of  air  from  water. 

The  reafen  why,  in  my  former  experiments,  I 
always  procured  more  or  lefs  acid,  mufl  have  been 
“ that,  without  any  intention,  or  fufpedfing  that 
any  thing  depended  upon  it,  I mufl  have  had 
**  fome  furplus  of  dephlogifticated  air.  M.  Lavoi- 
“ siEP.  I alfo  perceive  to  have  taken  it  for  granted, 
as  I did;  that  after  either  of  our  procefTes,  any 
**  furplus  of  either  of  the  two  kinds  of  air  would 
only  have  remained  unfaturated,  and  have  been 
found  in  the  reflduum. 

Therefore  by  Dr.  Henry's  employing  a greater  j 
proportion  of  pure  air  than  Dr.  Auflin  did,  no  j 
doubt  he  might  produce  more  fixed  air  than  the  i 
Pr.  as  the  greater  quantity  of  fire  fet  loofe  by  the  j 
heavy  inflammable  air  being  e'c<ffrified,  would,  in  j 
confequence,  fet  loofe  a greater  quantity  of  the  fire  '■ 
which  neutralized  the  fixed  air  of  the  pure  air;  but  ! 
as  there  was  a greater  proportion  than  the  inflamma-  I 
Ide  air  required  tor  its  combuflion ; its  combuflion  I 
vnuld  not  be  fo  complete  as  to  form  the  whole  of  I 
jts  pure  air’s  acid  into  its  condenfed  flate,  but  leave  1 
part  of  it  in  the  flate  of  fixed  air. 

A 


( 29  ) 


And  wlicn  Dr,  PriefUey  and  I ufed  too  little 
pure  air,  we  found  that  the  condenfed  acid  united 
to  the  unburnc  inflammable  air,  and  formed  with  it 
azote;  but  even  in  firing  the  light  inflammable  air 
from  metals  witli  too  great  a proportion  of  pure 
air,  they  fometimes  have  found  a proportion  of 
fixed  air  in  the  refiduum. 

But  this  heavy  inHammable  air  though  eledlri- 
ficd,  and  in  confequence  poirefTing  a greater  pro- 
portion of  Rrc,  is,  neverthelefs,  far  from  the  high 
Bate  of  concentrated  fire  that  light  infiamable  air 
poffelTes,  therefore,  will  Bill  leave  a part  of  the 
pure  air’s  acid  in  its  aerial  Bate  as  fixed  air. 

But  let  Dr.  Henry  examine  the  refiduum  in  Dr, 
AuBin’s  experiments,  and  he  will  not  find  any  car- 
bone  in  them,  and  probably  fome  condenfed  acid  ; 
and,  in  confequence,  lefs  fixed  air. 

Indeed  it  clearly  appears  that  our  aerial  cbcmiBs 
will  always  be  in  the  dark  in  all  their  experiments 
and  explanations  till  they  adopt  my  theory,  and 
then  nothing  can  be  more  eafy  and  rational. 

Di-  AuBin’s  fuppofirion  that  charcoal ^ that  won~ 
derful  French  element ^ is  a compound  body  formed 
of  light  inflammable  air  and  azote,  throws  fuch  a 
ridicule  upon  their  theory,  that,  I w onder  they  had 
not  diredlcd  their  fhafts  at  it  before. 

Now,  Dr.  Henry,  from  what  I have  faid,  the 
reader  muB  be  maBer  of  your  explanations.  Dr. 
AuBin’s  and  mine : and  let  us  fee  which  is  the  true 
one.  We  all  agree  that,  there  is  a greater  quantity 
of  light  inflammable  air  in  the  heavy  inflamma- 
ble air,  after  its  being  eleffrificd  : then,  w’hat  pro- 
duces it?  is  the  qucBion.  I fuppofe  that  the 
heavy  inflammable  airs  arc  formed  of  concentrated 
fire ; but,  of  a lefs  proportion  of  fire  than  the  light 
inflammable  airs,  and  by  the  eledfric  fire  they  rc- 
ccive  a greater  proportion.  For,  donot  they  reduce 
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metals  in  a greater  proportion,  giving  them  a great- 
er quantity  of  its  fire?  For,  as  Dr.  Aufiin  fays, — 
P.  402.  When  the  electrified  air  was  fired  with 
" oxygenous  gas,,  it  was  found  that  more  oxygen 
was  required  for  its  faturation  than  before  the 
action  of  the  eleCtric  fluid;  which  proves  that, 
" by  this  procefs,  an  actual  addiiibn  was  made  of 
combuffible  matter.” 

1 1 will  pay  Dr.  Henry  the  compliment  of  having 
clearly  afeertained  that  w'ater  is  neceflary  to  the  for- 
mation of  this  light  inflammable  air  in  this  experi- 
ment, p.  400  “ If  the  dilatation  of  the  carbonated 
“ hydrogenous  gas  arofe  from  the  decompofition 
of  w'ater,  the  efleCt  fliould  ceafe  when  this  fluid 
“ is  previoufly  abftraCted.  To  afeertain  whether 
“ this  confequence  would  really  follow,  I expofed 
''  a portion  of  the  gas,  for  feveral  days  before 
electrization,  to  dry  cauflic  alkali.  On  at- 
tempting  its  expanfion,  I found  that  it  could  not 
**  be  carried  beyond  one-fixth  the  original  bulk  of 
**  the  gas.  By  160  very  ftrong  explofions  it  at- 
tained  this  fmall  degree  of  dilatation,  but  80 
more  produced  not  the  Icafl  effeCl ; though  the 
former  number  would  have  been  amply  fuf- 
**  ficieni  to  have  dilated  the  gas,  in  its  ordinary 
ftate,  to  more  than  twice  its  original  volume. — 
A drop  or  two  of  water  being  admitted  to  this 
" portion  of  gas,  the  expanfion  went  on  as  ufual  ; 
and  I may  here  obferve,  that  when  a little  water 
gained  admiflion  into  the  tube  along  with  the 
gas,  in  any  experiment,  which  often  happened 

t What  can  he  more  rational  than  this  idea,  that  a heavy- 
inflammable  air  mXy  be  expanded  by  imbibing  fire  ? Do  not  we 
fee  it  in  all  bodies  ? If  water  is  formed  Into  a heavy  vapour,  by 
expanding,  it  will  become  a lighter  body ; only  in  the  former 
cafe  the  heat  becomes  an  integral  part  of  the  body. 
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before  I had  acquired  fuflicient  expertnefs  in 
transferring  the  air  from  water  to  mercury,  the 
dilatation  went  on  with  remarkable  rapidity*’ 
But  then  if  this  light  inflammable  air  was  ow- 
ing to  the  water  being  decompofed,  certainly  we 
fhould  have  either  found  the  pure  air  entire,  or 
have  found  with  the  fuppofed  charcoal  of  the 
inflammable  air,  fixed  air,  after' the  elcdfrization. 
But  let  us  quote  what  Mr.  Henry  fays  upon  this 
fubjeft.:  “ The  change  in  the  lime  water  was  very 
**  trifling  ; but  my  friend  Mr.  Rupp,  who  witnes- 
” fed  this  as  well  as  feveral  of  the  other  experi- 
“ ments,  and  who  is  much  converfant  in  the  ob- 
, fervation  of  chemical  faefts,  was  fatisfied  that, 
“ after  a while,  he  faw  fmall  flocculi  of  a precipi- 
tare  on  the  furface  of  the  mercury.” 

And  will  not  lime  water  abforb  inflammable 
air  ? Mr.  Cavendifli,  I here  ferioufly  call  upon 
you,  Sir;  can  you  fuppofe  there  was  any  fixed  air 
formed  in  this  experiment.  Dr.  Henry  fays, 
“ But  Dr.  Aufiin  did  hot  obferve  that  any  preci- 
pitation  was  occafloned  in  lime  water  by  agita- 
ting  it  w’ith  the  eleclrified  gas.” 

And  Dr.  Henry  fays,  in  his  experiments,  it  w'as 
very  trifling;  but  his  friend  Mr.  Rupp  thought  he 
obfei:yed  fome  fmall  flocculi  of  a precipitate  on  the 
furface  of  the  mercury.  Good  heavens  ! are  fuch 
vague  opinions  to  be  brought  in  fupportof  an  hypo- 
thefts ! Dr.  Henry  does  not  hazard  his  opinion,  but 
he  brings  his  friend  Mr.  Rupp.  The  precipita- 
tion of  lime  w'ater  is  a clear  diflincft  procefs,  fo  ob- 
vious to  every  one,  that  it  is  impoflible  to  miflake; 
particularly  fb  large  a quantity  of  fixed  air  as  muff 
be  generated  in  this  procefs,  according  to  their  the- 
ory. As  the  light  inflammable  air  generated  was 
fo  confiderable  ; therefore  the  fixed  air,  according 
to  this  theory,  mufl:  have  alfo  been  confiderable. — 
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InHammable  bodies  will  piecipitate  lime  from 
lime  water,  as  alkohol;  but  this  precipitation  is 
as  lime,  and  nor  as  calcareous  earth,  this  might 
account  for  Mr.  Rupp’s  fupp^jed  fiocculi ; or  a!fo 
the  acid  generated  m the  procefs,  might  unite  with 
the  calcareous  eartii,  and  account  for  the  pheno- 
mena. But  fince  our  aerial  pbikfophers  are  fo  ar- 
dently and  enthufiallically  led  away  by  the  French 
mania^  let  us  lee  if  inflammable  air  is  not  fome- 
times  generated  where  there  is  no  charcoal.  M. 
Monge  found  that  the  clecflric  fpark  would  turn 
fixed  air  into  inflammable  air;  and  this,  according 
to  their  theory,  he  luppofes  from  a decompofition 
of  water  : but,  as  there  vvas  no  pure  air  generated 
the  other  luppofed  conflituent  of  water,  he  lup- 
pofes it  muft  have  combined  with  the  mercury. — 
But  Mr.  Monge  unfortunately  had  not  fuch  a. 
friend  as  Mr.  Rupp,  with  his  keen  vifion  to  dis- 
cover that  the  mercury  was  calcined  in  the  oper- 
ation, which  wc  know  it  mufl:  have  been  if  the 
mercury  had  imbibed  it.  Yet,  true  it 'is,  the 
lame  phenomena  will  take  place  if  the  fixed  air 
is  cledrified  over  water. § 

Now,  Sir,  attend  to  my  explanation ; this 
eledric  fire  will  give  the  calces  of  metals  fuch 
a quantity  of  fire  as  to  reduce  them;  if  palTed 
through  the  phofphoric  acid,  will,  from  the  fame 
caufe,  form  it  into  inflammable  air,  (and  alfo 
common  fire  will  do  the  fame  with  the  phofphoric 
and  the  calx  of  lead)  and,  if  pafled  through  the 


^ Befides  as  the  cle£tric  fire  only  paGTed  from  one  cor.dudlor 
to  the  other:  and  only  paffing  through  the  fixed  air  would  not  aft 
upon  the  mercury  : alio  how  could  they  fuppofe  if  pure  air  had 
been  fet  loofe  in  the  procefs  it  could  aft  on  the  mercury  ? But 
all  thefe  refleftions  are  foreign  to  our  aerial  philcfophers  ; their 
reafonings,  according  to  a perfon  in  the  Gentleman’s  Magazine, 
♦*  it  rauft  and  docs.’* 
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nitrous  acid  will  give  it  fuch  a quantity  of  fire  as 
to  form  it  into  an  air  that  w ill  allow  bodies  to  burn 
in  it  w ith  a moft  brilliant  and  enlarged  flame. — 
Alfo,  if  pafled  through  the  cauflic  volatile  alkali, 
will  give  it  fuch  a quantity  of  fire  as  to  form  it 
into  inflammable  air.  Likcwife  iixed  air  is  form- 
ed into  inflammable  air  by  fire;  for,  if  pure  lime- 
Ifone  is  expofed  to  a ftrong  heat,  it  will  difeharge 
inflammable  air,  owing  to  calcareous  earth  having 
fo  llrong  an  attradion  for  its  air,  that  it  w'ill  not 
part  with  it  till  it  has  got  fo  ftrong  an  impreg-. 
nation  of  fire  as  to  form  inflammable  air.*  But 
if  fixed  air  is  united  to  the  earth  of  mercury,  as 
when  a folution  of  mercury  in  the  acids  is  preci- 
pitated by  the  fixed  alkali,  the  acid  unites  to  the 
alkaline  lair,  and  the  fixed  air  to  the  mercury. || 

Sec  Dr.  Prieflley,  Vol.  6,Scd.  vii.  p.  162.  [This 

* It  cannot  be  from  decoinpciinding  water,  for  here  is  no 
metal  to  attraft  the  other  component  part,  pure  air. 

II  In  my  Letter,  page  86. — ‘ The  phofphoric  acid  is  obtained 
from  burning  phofphorus,  and  was  one  leading  experiment  which 
made  Mr.  X^avoifier  adopt  his  theory  of  the  compofition  of 

acids,  from  feeing  a qizantity  of  dephlogifticated  air  imbibed 

But  as  we  obferved  before,  unfortunately  for  this  theory,  which 
of  itfelf  diredlly  overturns  it,  the  phofphoric  acid  when  united 
with  the  calx  of  lead,  only  produces  inflammable  air,  and  if  the 
procefs  is  pulhed  by  a ftrong  fire,  the  calx  will  be  reduced.— 
Here  then  the  phofphoric  acid  (agreeably  to  thtir  m(>de  of  rea- 
foning)  is  formed  of  phlogifton  only.  What  then  becomes  of 
the  dephlogifticated  air  which  was  imbibed  in  the  procefs  of 
burning  the  phofphorus  ? but  the  vitriolic  acid  may  be  made  in- 
to phofphorus,  wdth  the  aid  of  animal  bones  and  inflammable 
air.  in  ftiqrt,  in  the  courfe  of  this  Letter,  it  will  be  found 
that  there  is  but  one  general  acid  in  nature,  and  that  they  may 
be  formed  into  one  another. 

‘ The  vegetable  acid,  which  vrhen  highly  concentrated  with 
phlogifton  will  form  fulphur  (fee  Prieftley)  and  when  fermented 
in  vegetables,  produces  fixed  air  ; with  calcareous  earth,  pro- 
duces only  phlogifticated  air,  this  acid  then  agreeably  to  their 
reafoning,  is  formed  of  phlogifticated  air. 
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This  calx  of  mercury,  by  heat,  will  part  witii 
its  fixed  air  as  pure  air;  and  that  there  is  a near 
connedlion  between  pure  and  inflammable  air  is 
clear;  for  Dr.  Prieflley,  in  the  fame  procefs, 
fometimes  formed  his  nitrous  dephlogifticated  air 
fas  he  calls  it}  into  an  air  that  would  admit  of 
bodies  burning  in  it  with  an  enlarged  flame,  and 
fometimes  fo  enlarged  as  to  burn  all  at  once,  the 
fame  as  inflammable  air. 

Now  if  this  air  is  attended  to  it  will  clearly 
expound  the  whole  myflerv  ; if  the  acid  vapour  is 
flightlv  mixed  wdth  phlogiflon,  or  has  got  a flight 

impregraation, 

* But  the  mod  flriking.  Is  the  acid  called  fixed  air.  Calcare- 
ous earths  are  well  known  to  chemifls  to  confid  cf  pure  fixed 
air.  and  the  pure  calcareous  earth;  if  expofed  to  fire,  they  will 
produce  different  airs,  viz.  fixed  air,  phlogidicated  air,  common 
air,  dephlogidicated  air,  and  inflammable  air  : jud  agreeably  to 
this  regular  gradation,  proving  that  the  fire  combines  with  the 
acid  and  earth,  fird  expelling  the  fixed  air  that  is  loofely  combined 
with  the  earth  ; then  the  acid  that  has  got  a fmall  faturatlon  of 
fire,  and  as  the  fire  incrcafes,  forming  a regular  gradation,  fo  as 
at  lad  to  form  inflammable  air.  But-  agreeably  to  their  explana- 
tion, the  fixed  air  is  formed  of  all  thefe- airs.  That  the  calcare- 
ous earth  is  not  impregnated  with  phlogidon,  is  proved  from  its 
forming  pure  dephlogidicated  air  with  the  nitrous  acid,  and 
from  its' being  capable  of  being  all  formed  into  phlogidicated  air 
with  the  vegetable  acid : here,  agreeably  to  the  new  aerial  proofs, 

it  cannot  certainly  be  fuppoled  to  be  all  pure  phlogidon 

Therefore  it  furely  cannot  admit  of  any  other  explanation,  than 
the  one  which  my  theory  gives  it, 

‘ But  even  fixed  air  may  be  formed  into  pure  dephlogidicated 
air,  if  united  vvith  the  calx  of  mercuiy  (this  calx  we  have  all  along 
proved  to  have  the  greated  attradlion  for  concentrated  fire)  viz. 
in  the  experiment  of  the  corrofive  fublimate  being  decompounded 
by  an  alkali.  If  expofed  to  fire,  it  will  yield  empyreal  air  and 
no  charcoal ; but  it  cannot  bear  the  explanation  that  Mr.  Kir-, 
wan  gives  of  it,  viz.  the  fixed  air  being  decompounded,  for  if 
the  fire  is  not  pufhed,  you  will  get  the  dephlogidicated  air  from 
it,  and  the  calx  will  not  be  reduced.  Nay,  to  fhew  that  the  calx 
U not  phlogidicated  after  this  procefs,  agreeably  to  Dr. 

Priedley’s 
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impregnation,  it  will  only  form  nitrous  air  ; but 
if  this  nitrous  air  is  cxpofcd  to  iron  it  will  corrode 
the  iron,  taking  its  phlogifton  from  it,  fo  as  to 
form  the  air  that  will  allow  a candle  to  burn  in  it 
with  an  enlarged  flame. J But  fometimes,  in  the 
fame  procefs  (fee  Dr.  Pricfllcy)  it  got  fuch  a con- 
iiderable  propoition  of  phlogiflon  or  fixed  fire  as 
to  explode  all  at  once.  And  that  thefe  pheno- 
mena, according  to  my  theory,  are  dear;  for, 
attending  to  the  different  impregnations,  it  will 
burn  differently  ; fometimes  the  flame  of  the  can- 
dle will  be  fmailcr,  fometimes  larger  : that  is, 
fuppofe  a candle  whofe  flame  in  burning  in  at- 
mofpherical  air  fliould  be  the  fize  of  half  an  incli; 
in' the  nitrous  air  (we  will  fuppofe  in  ten  inches  of 
this  air)  its  flame  will  fometimes  extend  to  one 
inch  of  the  air,  fometimes  to  two  inches  of  the 
air,  and  fo  on,  and  fometimes  it  will  extend  to  the 
whole  ten  inches;  it  burning  the  air  all  at  once.^ 
And  that  it  is  not  the  fame  inflammable  air  which 
comes  from  metals,  is  eafily  afeertained  by  putting 

Prieftley’s  own  tell,  it  will  form  with  the  nitrous  acid,  pure  de- 
phlogiiHcated  air  again  ; or  if  united  with  the  marine  acid,  and 
then  precipitated  again  with  the  alkali.  It  will  form  again  pure 
dcphlogiilicated  air.  My  theory  here  appears  fo  rational,  that 
when  this  dephlogUlIcated  air  Is  burned,  it  will  be  decompoun- 
ded : that  is,  its  fire  will  be  feparated  from  the  fixed  air,  both 
being  produced  in  the  procefs  of  burning.’ 

J There  appears  a great  abfurdity  in  their  theory.  The  nitrous 
air,  by  corroding  iron  and  forming  it  into  a calx,  two  thirds  of 
the  air  Is  turned  Into  that  Hate  as  to  admit  a candle  to  burn  in 
it  as  vigoroufly  as  the  purell  air,  or  what  they  call  oxygen-gas ; 
but  It  ought  to  have  been  reverfed  ; as  the  iron  is  calcined  all 
the  oxygen-gas  ought  to  have  gone  to  the  formation  of  the 
calx. 

<)[  If  this  nitrous  air  Hands  long  enough  over  the  iron  ; the 
calx  of  iron  will  attrail  its  phlogiHon,  forming  the  volatile  alkali, 
and  the  air  will  be  left  with  fo  fmall  a faiuration  as  to  form  a 
If.ind  of  azote. 
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it  to  the  different  tefts  ; but  it  is  precifely  an  air 
formed  of  the  nitrous  acid,  with  a ftrong  impreg- 
nation of  phlogilton  or  fixed  fire.  See  my 
thoughts  on  air. 

Now,  Mr.  Cavendifh,  you  muff  know’  that  in 
1781,  in  m/  firff  publication,  I clearly  proved 
that  water  was  a neceffary  ingredient  in  all  airs, 
forming  a kind  of  bafe  to  them,  therefore,  1 will 
appeal  to  every  candid  and  unprejudiced  man  : 
if,  in  this  experiment  of  Dr.  Henry’s,  where 
water  was  necelfary  to  the  forming  of  the  hea- 
vy inflammable  air  into  the  light  inflammable 
air  by  eledricity  (and,  as  I have  fliewn,  even  heat 
itfelf  will  form  the  heavv  inflammable  airs  into 
the  light;)  if  it  does  not  clearly  prove  that  the 
water  enters  into  the  new  formed  light  inflam- 
mable air,  pure,  and  undecompounded;  for  if  it 
was  decompounded  there  mull  have  been  either 
pure  air  or  fixed  air  found  in  it;  and  that  there 
was  neither  is  perfe£ily  deary  from  Dr.  Auftin’s 
experiments,  and  even  Dr.  Henry’s;  and  as  heat 
will  alfo  form  the  heavy  inflammable  airs  into 
light  inflammable  airs,  therefore,  they  themfelves, 
if  they  have  any  candouTy  muff  admit  that  heat  will 
not  decompound  water.§ 

Truth, 


$ In  Dr.  Bewley’s  Treatife  on  air,  p.  165' “ Inflammable 

airs  burn  in  dephlogifticated  airs  with  an  intenfenefs  propor- 
tioned  to  their  purity,  or  to  the  quantity  of  their  concentra- 
ted  fire  ; and  they  will  accordingly  decompound  dephlogifti- 
“ cated  air.  If  they  poflefs  a great  quantity  of  fire,  as  the  in- 
flammable  air  from  metals,  they  will  entirely  decompound  it, 
“ and  form  the  nitrous  acid  and  water ; but  if  they  do  not  pof- 
“ fefs  fo  much  fire,  part  of  the  dephlogifticated  air  vvill  be  left 
“ in  the  ftate  of  phlogifticated  and  fixed  airs.  I have  found  in 
fome  experiments  a great  quantity  of  fixed  air  formed  ; but  by 
throwing  Into  thofe  Inflammable  airs,  which  are  formed  by  pas- 
fing  through  hot  earthen  tubes,  a greater  quantity  of  fire,  either 

by 
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Truth,  honor  and  juftice,  will  call  out  fliame  ! if 
this  combination  is  not  given  up.  For,  1 do  nor 
believe  there  ever  was  fo  illiberal  and  extenlive  an 
one  formed.  As  to  that  part  of  the  paper  which 
treats  of  the  formation  of  the  volatile  alkali ; I have, 
in  my  writings,  clearly  proved  that  alkalis  are 
formed  of  fixed  fire,  therefore  it  will  clearly  elu- 
cidate all  that  part  of  the  phenomena. 

I often  obferve  in  papers,  that  they  are  finifli- 
ed  with  a Ihort  note  implying  fomething  very 
deciFive  in  favour  of  their  theory.  See  Dr. 

Henry’s.t 

Now,  Dr.  Henry,  by  difToIving  phofphorus  in 
any  gas,  and  palling  the  eled:ric  I'park  through  it, 
1 have  turned  the  phofphorus  into  the  phofphoric 
acid,  even  in  azote  gas,  alfo  in  the  pure  vapour  of 
water,  and  no  indammabie  air  was  generated. 


“ by  heat,  or  the  eleftric  fpark,  and  by  enlarging  the  furface  of 
“ the  tube  through  which  the  vapour  had  to  pafs ; all  the  in- 
flammable  airs,  by  having  more  concentrated  heat  throv/^n  into 

them,  will  att  accordingly  upon  the  dephlogilticated  air 

*<  And  alfo,  by  a proper  adjuftment  of  the  proportion  of  the 
**  inflammable  airs  to  the  dephlcgiflicatcd  airs,  I could  accurately 
“ afeertain  a priori.,  what  would  be  the  refidiium  ; and  clearly 
*'  deduce  this  concluflon,  that  inflammable  airs  arc  concentrated 
“ fire  ; and  that  they  (conformable  to  Dr.  Harrington's  hypo- 
thefis)  will  a£t  upon  the  dephlogilticated  airs,  in  proportion 
to  the  quantity  of  fire  fet  loofe.  In  the  pure  inflammable 
“ airs  from  metals,  the  fire  is  feparated  all  at  once,  fo  as  to 
“ produce  an  explofion  ; but  in  the  heavier  airs  they  burn  more 
“ gradually  : However,  if  a greater  quantity  of  fire  is  thrown 
into  them,  they  will  likewife  explode.” 

f He  fays. — “ Since  this  paper  was  written  I have  extended 
“ the  inquiry  to  phofphorated  hydrogenous  gas,  which  expands 
“ equally  with  carbonated  hydrogen;^lofesits  property  of  inflaming 
“ when  brought  into  conta^l  with  oxygenous  gas ; and  affords 
“ evident  traces  of  a production  of  pholphorous  or  phofphoric 
acid.” 


It 


( 3S  ) 


It  appears  very  extraordinary  that  Dr.  Henry 
Ihould  accufe  Dr.  Aullin  of  employing  too  little 
dephlogifticated  air  in  his  experiments ; when,  in 
reality,  moft  of  them  were  performed  with  a 
greater  proportioji  of  this  air,  than  was  fufficient 
to  faturate  the  inflammable  airs  : for,  a great 
quantity  of  pure  air  was  in  the  lefiduum.  See 
experiments  feventh,  eighth,  ninth,  and  particu- 
larly the  tenth  ; therefore  he  very  jufUy  concludes 
with  faying,  “ It  is  evident  that  the  quantity  of 
dcphlogiflicated  air  ufed  in  this  experiment  is 
more  than  fufficient  to  combine  with  this  in- 
“ flammable  air”.  Indeed  nothing  can  be  clearer 
than  his  experiments,  and  they  were  made  upon  a 
more  accurate  and  juft  plan  than  Dr.  Henry’s. — 
Dr.  Henry  does  not  anfwer  the  dilfcrent  experi- 
ments and  arguments  of  Dr.  Auflin,  but  omits 
the  greatefl:  part  of  them.  Dr.  Auflin  fays,  vol. 
So,  p.  ycu  “ I have  already  taken  notice  of  the  for- 
“ mation  of  fixed  air  from  nitrous  ammoniac, 
“ which  is  now  well  known  to  contain  nothing, 
‘‘  but  the  phlogiflicated,  light  inflammable,  and 
**  dcphlogiflicated  airs.  This  fait,  heated  in  clofe 
veflels,  yields  dcphlogiflicated  nitrous  air  in 
“ great  abundance,  mixed  with  a fmall  propor- 
lion  of  fixed  air.  I have  often  repeated  this 
**  experiment  with  nitrous  ammoniac,  which  in- 
dicated  no  trace  of  fixed  air  cither  with  lime 
water,  or  with  ac  ids,  before  its  decompofition ; 
but,  when  the  fait  was  decompofed  by  heat,  1 
always  found  lime  water  rendered  turbid  by  the 
**  generated  air  ; and,  upon  adding  an  acid  to  the 
turbid  lime  water,  have  obferved  air  bubbles  to 
be  produced  in  it.” 

Now,  Sir,  how  can  you  explain  this  ? which 
can  only  be  done  in  this  way  ; the  different  acids 
arc  all  formed  from  one  : therefore  they  may  be 
all  formed  into  one  another.  But: 
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But  to  prove,  beyond  all  controveify,  my 
theory.  If  the  pure  volatile  alkali  is  thrown  into 
a red  hot  crucible,  prcvioufly  filled  with  the  pure 
dephlogiflicated  or  atinofphcrical  air,  the  volatile 
alkali  will  burn  ; but,  inltead  of  turning  the  dc- 
phlogiflicated  air  into  water,  it  turns  it  into  fixed 
air.  This  experiment  is  belt  performed  with  a 
crucible  in  the  form  of  a bottle,  w'ith  a bladder 
fixed  to  its  mouth  containing  the  volatle  alkali; 
and  when  the  crucible  gets  red  hot  at  the  bottom, 
the  alkali  is  then  to  be  put  into  the  crucible;  or  it 
may  be  performed  without  the  bladder. 

Now,  Mr.  Cavcndifli,  1 appeal  to  common  fenfe, 
that  the  folution  of  thefe  phenomena  can  only 
be  from  my  theory;  and  bodies  burning  in  de- 
phlogifiicated  air,  change  it  either  into  a ronden- 
fed  acid  and  water,  or  the  aerial  acid  and  water, 
according  to  the  degree  of  its  combufiion.  If 
very  intenfe,  it  takes  from  the  pure  air  totally  its 
aerial  form,  and  when  not  fo  intenfe,  leaves  it  in 
its  aerial  form  as  fixed  air  : in  proof  of  which  I 
have  all  along  brought  the  molt  conclufive  ex- 
periments and  arguments,  in  my  publications. — 
i fhall  here  nam.e  only  one,  as  I am  tired  with 
going  over  fo  repeatedly  the  fame  ground.  If  the 
red  precipitate,  which  yields  only  the  purcfl  oxy- 
gen-gas, be  heated  with  the  filings  of  iron,  which 
. yields  the  pureft  infiammableair ; the  purefi  fixed  air 
is  produced,  and  in  the  greatefi  quantity.  The 
caufc  of  which  is  this  ; thefe  airs  are  generated  very 
flovvly,  therefore  the  combufiion  of  the  airs  takes 
place  in  a gentle-manner,  and  in  conlequence,  the 
heat  is  not  fufficient  to  make  that  active  com- 
buftion  fo  as  to  condenfe  the  dephlogiflicated  air’s 
acid,  but  leaves  it  in  its  aerial  form.  O I when 
■will  Kien’s  candour  open  their  eyes  ? 


And 
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And  in  thcfc  experiments  of  Dr.  Auflin,  no 
light  inflammable  air  (the  fame  as  the  inflamma- 
ble air  from  iron)  was  generated  ; but  only  the 
heavy  inflammable  air  got  fuch  a great  addition 
of  fire,  by  the  elcdiric  fpark,  fo  as  to  expand  it  to 
twice  its  bulk,  and  in  confcquencc  of  its  contain- 
ing more  fire  or  combuflible  matter,  it  required 
more  pure  air  for  its  combuflion. 

1 mult  again  repeat  Dr.  Henry’s  mentioning,  in 
that  vague  way,  the  lime  water  being  affected ; 
for,  in  this  very  experiment,  he  fuppofes  44  mea- 
furcs  of  fixed  air  being  abforbed  by  the  lime 
water.  Would  it  nor  then  have J/jezai  evident  and 
decir  flgns  of  precipitation,  without  the  aid  of  Mr. 
Rupp  ? But  this  abforption  was  the  inflammable 
air. 

Obfer  vat  ions  on  Dr.  Wei.ls’s  Pape7\  with 
other  Remarks. 

Now,  Sir,  let  us  confidcr  another  curious  paper 
upon  the  colour  of  the  blood  and  fee  if  it  will 
fnevy  any  more  fagacity,  Dr  Vv'ells’s  obfervations 
and  experiments  betray  the  fame  puerile  defence  of 
the  French  fyflem.  Fie  begins  with  faying  ; “ Dr, 
‘gpriefllcy  is,  I believe,  the  only  perfon  who  has 
hitherto  attempted  to  fliew  by  w hat  means 
commmon  air  brightens  the  colour  of  the  blood 
which  has  been  for  fomc  timic  expofed  to  it.” 
What  muft  1 fay  to  fuch  declarations  ? if  Dr. 
Wells  had  read  the  Gentleman’s  Magazine,  or 
, my  other  publications,  he  might  have  faved  him- 
felf  the  trouble  of  this  performance  ; he  then 
would  fee  the  futility  of  his  arguments.  For,  I 
have,  1 hope,  latisfacflorily  proved  to  every  man 
who  is  open  to  candour,  that  the  blood  receives 
the  fixed  fire  of  the  air,  and  from  thence  it  re- 
ceives 
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ccives  its  red  colour : he  will  then  fee  the  fubjecH: 
fully  invefHgated,  and,  I flatter  myfclf,  very  dif- 
ferently handled  ftom  his  vague  fuppofltions,  even 
though  he  is  patronized  by  you,  Sir.jj 

II  The  Dr.  may  triumphantly  afle,  can  he  be  fuppofed  to  look 
for  Philofophlcal  papers,  upon  fuch  intereftlng  fubjedls,  in  the 
Gentleman's  Magazine,  when  there  is  a royal  fociety  inlHtuted 
for  fuch  papers  ^ what  will  thofe  men  fay  to  this,  who 
have  hindered  my  papers  from  being  received  there?  But  I mull 
here  introduce  a character  drawn  by  that  able  fatirift  in  his 
Purfuits  of  Literature, — Part  II.  p.  19.  “I  termed  the 
“ Commentators  on  Shakefpeare  out  of  mere  picafantry,  “ black- 
“ letter  dogs.’*  But  if  among  ihefe  fcholars,  or  in  any  other 
defeription  of  the  learned^  there  ihould  be  found  A m an,  who, 
“ with  the  grace  of  exterior  accomplifhment,  or  the  fulfome  fem- 
blahce  of  it  ; with  the  gifts  of  fortune,  and  the  rank  of  i 
“ gentleman  ; with  a ftrong  devotion  to  literature  without  re- 
*•  million  and  almoft  without  example  ; with  acutenefs  of  mind 
“ and  extenfive  clafilcal  erudition,  who,  I fay,  ihould  fo  far 
*•  forget  himfelf  as  to  praftife  arts  which  would  difgrace  the: 
“ meaneft  retainer  to  learning  ; — If  such  a man  ihould  be: 
“ found,  with  fair  profeflions,  and  obliging  attentions,  fimilar 
of  frlendfiiip,  but  at  the  bottom,  falfe,  hollow,  defigning  and 
malicious;  who,  jealous  of  every  little  advancement  or  lucky 
“ dlfcovery,  even  of  a profeilional  artifl,  ihould  drive  to  deprefs 
*'  the  efforts  of  ftruggling  laborious  merit,  or  to  blaft  the  rival 
“ ingenuity  of  his  learned  contemporaries ; who  ihould  inflidl  a 
“ wound  with  more  than  Parthian  dexterity,  and  yet  be  ftudlous 
“ of  frequenting  the  company  of  men  of  chara6ler  to  counte- 
nance  his  own  ; and  finally,  who  ihould  colledt  and  fcatter 
“ around  him  the  v/rus  lunare,  the  vaporous  drops  that  hang  ia 
“ any  region  of  infection,  that  the  objects  of  their  influence 
“ may  feel  the  blafl  of  the  enchanter,  and  know  not  whence  it 
“ comes.  If  I fay,  such  a man  fliould  be  found,  I fhall  not 
“ name  him,  and  it  is  not  for  him  to  lay  bare  his  own  confciericc 
by  a foolifli,  appropriating  indifcretlon.  I have  only  iketched 
“ out  at  prefent  fuch  a charadfer  in  profe  ; and  all  1 iliall  fay 
“ further  is,  may  He,  if  such  a man  exifl,  drive  to  wipe  out 
“ fuch  adfions  by  more  than  literary  contrition,  and  deeply  feel 
and  know  that  he  has  lived,  throughout  the  courfe  of  a life# 
“ not  Inconfiderable  in  its  duration,  under  a fatal  error,  and  a 
“ wretched  abufe  of  time,  learning,  talents  and  accompUfh- 
menrs." 

The 


fi 


( 42  } 


The  Dr.  mud  not  expedl  me  to  follow  him  clofe- 
ly  through  his  vague  fuggeftions,  all  of  which  are 
foreign  to  the  fubjed:  but  I will  refute  him  with 
his  ow'n  words.  He  fays,  p.  422.  Now  this 
increafed  refle(!:bion  of  light,  in  the  reddened 
“ pieces,  could  not  arife  from  any  change  in  the 
“ reflexive  power  of  their  furfaces ; for  bodies 
“ rededf  light  from  their  furfaces  in  proportion  to 
their  denfity  and  inflammability  ; and  neither  of 
“ thele  qualities,  in  the  reddened  pieces  of  eras- 
**  famentum,  can  be  fuppofed  to  have  been  aug- 
mented  by  common  air,  or  a folution  .of  a 
“ neutral  fait  in  water.” 

Now,  Sir,  in  another  place,  in  anfu'er  to  Dr. 
Prieftley,  you  fay,  “ It  may  be  urged,  that,  fince 
**  the  neutral  fairs,  and  the  different  alkalis,  when 
faturared  with  fixed  air,  produce  the  fame  effecT: 
as  commor  air  upon  the  colour  of  blood,  if 
“ commoii  air  ads  by  attrading  phlogifton,  thofe 
**  ouier  bodies  mufl:  have  a fimilar  operation. — 
“ But  furely  it  cannot  be  thought  that  the  mild 
**  volatile  alkali,  which  has  been  (uppofed  by  che- 
mifts  to  fuperabound  with  phlogiflon,  can  yet 
“ atirad  it  from  blood.” 

Then,  Sir,  1 retort  upon  you  your  own  argu- 
ments; can  you  lay  that  the  volatile  alkali  is  not 
phlogifton  or  injiarnmablef  no,  you  acknowledge  it, 
and  T believe  all  chemifls  are  noiv  giving  up  Mr, 
Lavoifier’s  ahfurd  do&rine^  that  the  fire  which  comes 
from  the  combuftion  of  inflammable  bodies  all 
comes  from  the  air,  the  abjurdity  of  which  1 have 
Jhezvn  in  fuch  firong  colours^  that  they  are  forced  to 
relinquifh  it.  See  my  rreatife  on  air. 

I have  clearly  fliewn  in  my  works,  that  pure  Jiir 
is  formed  of  fixed  fire,  an  acid  and  water.  And 
alfo  that  the  common  alkaline  fairs  are  formed  of 
fixed  fire.  But,  if  my  experiments  do  not  fatisfy 

you, 
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you,  if  you  will  look  at  the  experiments  of  Dr. 
Girtanner’^  you  will  there  Tee  that  the  fixed  alka- 
lis are  fo  combuftible,  or  inflammable,  that  the 
experimenter  fuppofed  (according  to  the  French 

* Dr.  Duncan,  in  his  chemical  news  for  the  year  1796,  fays, 
“ Dr.  Gjrtasner  has  long  employed  himfclf  in  analyfing  fome 
“ bodies  hitherto  confidered  as  fimple,  and  thinks  he  has  obtain- 

ed  the  following  refults. 

I . Phofphorus  confiils  of  azote  and  hydrogene,  like  am- 
“ monlac. 

“ 2.  The  fixed  alkalis  confifl  of  carbone  and  azote,  foda  con- 
“ talning  more  azote,  potafh  more  carbone. 

“ 3.  'Sulphur  confifts  of  carbone  and  hydrogene. 

“ 4.  The  fluoric  acid  has  a compound,  probably  triple  bafe. 

“ 5.  Arfeuic  feems  to  confifl;  of  carbone,  aiote  and  hyr  gene. 

“ The  proofs  of  thefe  aflertions  are  foon  to  be  publifhed  at 
“ length  in  Gren’s  Journal  of  Natural  Philofophy.” 

You  fee  Into  what  contradiftions  the  experiments  of  our 
theorifts  lead  them  to : phofphorus  is  faid  to  confifl;  of  hydrogene 
and  azote,  then  in  burning,  it  imbibes  a great  quantity  of  pure 
air,  this  pure  air  then  you  fay  forms  with  azote,  the  nitrous  acid, 
and  with  hydrogene  water ; then  in  burning  phofphorus  the  ni- 
trous acid  ought  to  be  produced  and  not  the  phofphoric  : and 
in  burning  the  fixed  alkali  both  fixed  air  and  the  nitrous  acid 
ought  to  be  produced  : alfo,  In  burning  fulphur,  fixed  air  and  wa- 
ter ought  to  be  produced,  and  no  vitriolic  acid  ; fo  of  the  other 
bodies,  for  I am  tired  with  the  abfurdities.  Thus  the  analyfis 
of  the  fame  bodies  in  different  ways,  what  very  different  refults 
they  give.  And  In  burning  the  pure  volatile  alkali  in  pure  air; 
as  the  alkali  according  to  you,  Mr.  Cavendifli,  is  formed  of  in- 
flammable air  and  azote  ; the  pure  air,  Inflead  of  being  burned 
into  fixed  air,  as  I have  proved  jufl  before,  It  ought  to  have  been 
burned  to  the  nitrous  acid  and  water,  according  to  your  expe- 
ilments-  But  thofe  experiments  of  yours,  of  turning  pure  air 
and  azote  to  the  nitrous  acid,  by  the  eletlric  fire,  I have  (hewn 

to  be  erroneous,  and  you  have  never  dared  to  contradict  me 

And  how  comes  the  nitrous  ammoniac  to  be  aerilized  into  de- 
phloglfticated  and  fixed  air  ? See  Dr.  Auftin,  juft  quoted,  p. 
38.  How  can  you  explain  this  ? In  fhort,  the  whole  French 
theory  is  fo  abfurd  and  ridiculous,  it  makes  one  lofe  all  patience 
in  the  contradlffing  of  it.  O chemiftry  ; cheiniftry,  how  long 
wilt  thou  be  fhackled  with  this  French  aerial  philofophy. 
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theory}  that  alkaline  fairs  are  formed  of  pure 
charcoal. 

Now,  Sir,  you  mud:  know  this  theory  fuppo- 
fes  that  the  air,  in  refpiration,  takes  an  immenfe 
quantity  of  charcoal  from  the  blood  when  it  turns 
it  red  ; then  how  can  you  reconcile  this  wonder  of 
wonders,  that  charcoal,  in  the  date  of  alkaline 
falts,  can  make  it  red  ! And  alfo,  as  the  volatile 
alkali  makes  blood  red,  yet  you  fay  that  the  pro- 
cefs  of  the  air  is  alfo  to  take  indammable  air  from 
the  blood,  and  which,  you  acknowledge  the  vol- 
atile alkali  is  formed  of.  To  what  abfurdities  do 
our  French  theories  lead  us  ; that  by  the  pure 
air  in  refpiration  taking  charcoal  and  indammable 
air  in  fuch  quantities  from  the  blood,  the  blood 
becomes  red  ; and  alfo,  by  adding  thefe  fame  bo- 
dies to  black  blood  it  becomes  red.  But  you  fay 
that  the  red  colour  is  owing  to  the  pure  air  im^- 
bibed  by  the  blood  : but,  Sir,  arc  the  fixed  and 
volatlc  alkali  pure  air;  no,  they  acknowledge  they 
arc  the  very  bodies  which  the  air  takes  from  the 
blood  in  this  reddening  procefs.  Bur  know  this. 
Sir,  that  thefe  alkaline  bodies  are  fixed  fire,  and 
that  either  fixed  or  free  fire  reddens  the  blood. — 
And  let  us  now  confider  what  authority  the 
Trench  chemifls  have  for  afferting  that  any  pure 
air  is  imbibed  by  the  blood;  why  Mr.  Lavoifier 
jfays  the  pure  air  of  the  atmofphcre  difappears, 
and  there  is  lefs  fixed  air  expired  than  in  any 
other  procefs  of  injuring  the  air.  But  why. 
Sir,  ought  we  not  to  fuppofe  that  part  of  the 
fixed  air  is  imbibed  by  the  blood  from  the  motion 
of  the  lungs,  and  the  quantity  of  moifiurc  in  the 
procefs  ? If  a quantity  of  fixed  air  and  pure  air 
are  equally  agitated  with  the  fame  quantity  of 
moiflure  and  motion  as  in  refpiration,  you  will 
J^nd  the  water  imbibe  the  fixed  air  and  not  the 
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pure  air.  This  is  an  experiment  which  may  be 
eafily  tried  out  of  the  body;  and  I alfo  found  that 
the  condenfed  water  imbibed  the  fixed  air  and 
not  the  pure  air.  But  even  to  allow  you  this 
opinion,  muft  you  not  fay,  Sir,  that  when  this  pure 
atr  is  imbibed  into  the  blood  it  mufl  be  turned 
to  fixed  air  and  water,  as  it  mult  there  meet 
with  the  inflammable  air  and  charcoal  of  the 
blood  (according  to  your  hyporhefis)  there  not 
being  fo  much  as  an  intervening  membrane  to 
obftrubt  the  union;  and  if  it  was  not  by  attradbion, 
how  fliould  it  penetrate  the  membrane  of  the 
lungs,  and  what  bodies  could  attracfl  it  but  the 
inflammable  air  and  charcoal,  according  to  your 
fyfiem.  But,  Sir,  to  the  tefl:  of  experiments,  I 
fhall  not  give  you  my  own,  though  I have  made 
many;  but  Mr.  Scheele  who  bears  the  firfl:  of 
charadfers,  whole  experiments  are  limple  and 
clear  ; not  like  the  pompous  and  complex  experi- 
ments of  the  French,  which  are  calculated  to  cm- 
barrafs  and  obfeure  the  truth.  But  before  I give 
you  the  illuftrious  Schcele’s  experiments  let  me 
juft  hint  to  you  a Ample  truth. 

According  to  your  theory  the  black  globules 
have  charcoal  and  inflammable  air  taken  from 
them,  and  attrabb  pure  air  in  their  ftead,  and  they 
become  larger  and  red. 

Now,  Sir,  I fliould  fuppofe,  if  our  aerial  Phi- 
lofophers  will  allow  of  rcafon,  that  the  globules 
fliould  become  very  light,  as  they  parted  with  thefe 
grols  bodies  and  received  pure  air;  which  not  only 
made  up  the  deficiency  of  the  condenfed  charcoal 
and  inflammable  air  in  point  of  bulk,  but  even 
encreafed  it,  as  they  imbibed  fuch  a quantity  of 
pure  air  in  its  aerial  ftate,  fo  as  to  increafe  be- 
yond their  former  bulk,  that  the  globules  fliould 
l)ecome  very  light,  but  they  arc  ncverthelefs  fpe- 
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cifically  heavier  than  water,  as  they  fink  in  it; 
and,  according  to  your  aflertion,  which  is  certainly 
juft,  being  the  dodlrine  of  the  great  Newton, 
That  bodies  reflecft  light  from  their  furfaces  in 
proportion  to  their  denfity  and  inflammability.” 
Then,  muft  it  not  be  a very  Angular  dodrine  ? 
for,  the  Dr.  fays,  This  incrcafcd  reflection  muft, 
•*  confequently  have  arifen  from  fome  change  in 
their  internal  parts.”  And  this  change  to  be  from 
thofe  inflammable  bodies  charcoal  and  injlammable 
air,  being  difeharged  from  the  body  and  to  have 
received  pure  air  in  their  ftead  ; which,  according 
to  you,  is  the  acefeent  principle,  and  fo  far  from 
being  an  inflammable  body,  attrads  inflammable 
bodies  as  an  acid  attrads  an  alkali:  and  alfo 
from  their  denfity;  then  can  you  fuppofethe  blood 
avould  become  more  denfe  from  parting  with  folid 
bodies,  as  charcoal?  which  vegetables,  you  fay,  are 
formed  of,  and  inflammable  air ; of  which,  you  fay, 
the  volatile  alkali  is  principally  formed,  receiving 
pure  air,  in  its  aerial  ftatc,  in  their  room. 

You  fee,  Mr.  Cavendifti,  this  French  theory 
which  you  arefo  enamoured  of,  when  inveftigated, 
into  what  abfurdities  it  leads  you.  But,  Sir,  I 
aflert  that  your  attachment  to  it  is  from,  being  in- 
terefted  ; as,  fay,  you  are  the  author  of  the  two 
great  experiments,  viz.  of  producing  water  by 
firing  pure  air  and  inflammable  air;  and  by 
pajjing  the  eleSiric  (park  through  pure  air  and  azote, 
producing  the  nitrous  acid,  which  are  fuppofed  to  be 
the  pillars  of  the  theory;  but  the  fallacy  of  ihefe 
experiments  I have  fatisfadorily  fhewn.  But  as 
your  friend,  Dr.  Pearfon,  from  them,  gives  you  the 
name  of  illuftrious,  you  cannot  bear  the  idea  of 
their  fallacy  being  deteded,  in  confequence  your 
illiberal  oppofuion  to  my  plain  truths. 
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I muft  here  make  this  remark,  that  when  men 
arc  prejudiced  in  favour  of  a particular  hypo- 
thefis>  the  molt  glaring  abfurdities  are  adopted, 
and  the  mofl:  obvious  and  clear  fads  arc  overlook- 
ed. Mr.  Gough,  in  the  Manchefter  Memoirs,  vol. 
4th,  fliews,  by  fome  experiments,  that  vegetation 
reduces  pure  air  to  fixed  air;  a fad,  which,  I fully 
proved  m the  year  i785«  See  my  treatife  on 
air. 

The  illufirious  Scheele  has  given  a number  of 
clear  and  fatisfadory  experiments,  made  with  fuch 
beautiful  fimplicity  that  they  cannot  poflibly  be 
mifeonfirued,  very  different  from  the  pompous  ap- 
paratus of  Mr.  Lavoifier;  the  refult  of  thofe  ex- 
periments cleaily  efiablilh  this  important  fad,  that 
infeds  and  vegetation  turn  the  whole  of  the  pure 
air  into  the  aerial  acid ; but  that  animals  of  a 
higher  order  turn  only  a part  of  the  pure'air  into 
the  aerial  acid.  He  fays,  in  his  experiments  on 
air  and  fire,  page  150.  “ Whereas  infeds  and 

“ vegetables  fo  greatly  change  the  air  (atmofphe- 
**^rical)  that  one  fourth  of  it  becomes  aerial  acid, 

1 was  therefore  defirous  of  knowing  whether 
**  empyreal  air  is  not  that  which  is  here  changed  into 
“ aerial  acidy  becaufe  juft  the  fame  bulk  of  air  had 
**  been  converted  into  aerial  acid,  which  empyreal 
“ air  occupied  it.” 

He  then  gives  a number  of  experiments  which 
clearly  eftablifhes  the  fad.  1 have  made  the  fame 
beautiful  and  fimple  experiments  over  mercury,  and 
diverfifying  them,  fo  that  there  cannot  remain  the 
leaft  difpute.  And  another  experiment  of  this 
great  man’s,  which,  I thipk,  immediately  eftabliflies 
my  hypothefis,  is,  that  the  caufe  why  Icfs  aerial  acid 
appears  in  the  refpiration  of  the  higher  orders 
of  animals,  is  owin^  to  the  agitation  of  the  air 
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with  the  moifture  in  the  lungs,  abforbing  a part 
of  the  fixed  air.* 

He  fays,  p.  152.  It  is  known  that  blood  I'iewly 
“ taken,  and  expofcd  to  common  Air,  acquires  on 
“ its  furface  a fine  florid  red  ; and  that  the  parts 
below,  after  coming  in  contadl  with  Air  grow 
likewile  red  : does  the  Air  perhaps  here  undergo 
“ an  alteration?  I filled  one  third  of  a matras  with 
blood  recently  taken  from  a bullock  ; and  tied 
it  carefully  up  with  a bladder,  and  Ihook  it  fre- 
quently  : eight  hours  after  this,  I found  in  this 
air  neither  aerial  acid,  nor  any  diminution  of  it 
in  bulk  ; but  the  flame  of  a candle  was  imme- 
“ diately  extinguifhed  in  it.  This  experiment 
was  made  during  winter ; whence,  it  is  clear, 
that  the  above  effe(5ls  cannot  be  aferibed  to  pu- 
trefaclion  ; fince  the  fame  blood,  fix  days  after, 
“ was  ftill  found  to  be  frelh,  and  all  putrefactions 
**  produce  aerial  acid. — I was  now  defirous  of 
**  knowing  how  empyreal  air,  by  itfelf,  would  adb 
upon  animals  and  vegetables. 

I put  two  ounces  of  faltpetre  in  a fmall  gkra. 
retort,  on  burning  coals,  and  fixed  to  the  orifice 
**  a large  foftened  bladder;  (No.  35.)  then  i 
left  the  faltpetre  fo  long  boiling,  that  I had 
“ obtained  in  the  bladder  thrcc-founhs  of  a quart 
of  empyreal  air:  1 tied  up  the  bladder,  rc- 
“ moved  it  from  the  retort,  and  fixed  a tube  to  its 
orifice ; and  having  quite  emptied  my.  lungs 
V from  air,  I began  to  breath  the  air  out  of  the 
" bladder  (No.  84)  This  fucceeded  fo  well,  t]iat 
1 W'as  able  to  take  forty  inhalations  before  it  be- 
" came  troublefomc  to  me  ; and  lafily,  exhaled  all 

* That  difficulty  and  laboiious  breathing  of  animals,  when 
llruggling  for  life,  will  even  aft  upon  azote.  Dr.  Prieilley^s 
experiments  fhew,  even  that  air  in  laborious  breathing,  is  received 
into  the  fyltem. 
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^ the  air  from  my  lungs  into  the  bladder.  The 
“ air  feemed  not  much  to  be  diminiflicd,  and 
having  filled  a glafs  with  it,  a burning  candle 
introduced  into  it  continued  to  burn. 

Now  here  it  clearly  appears  that  the  agitation 
made  the  blood  abforb  all  the  fixed  air.  But  that 
it  w'as  owing  to  the  agitation,  I afeertained  by 
taking  a quantity  of  black  crafiamentum  and 
placing  it  in  a glafs,  in  a quantity  of  atmofpheri- 
cal  air ; after  they  had  (food  a few  hours,  upon 
palling  up  a quantity  of  lime  water,  a fourth  part 
of  the  air  was  abforbed.  Blood  I found  in  this 
experiment  did  not  a(fi:  fo  rapidly  upon  pure  air 
(oxygen-gas j 'as  upon  atmofpherical  air,  accord- 
ing to  the  pure  air  it  contains,  this  clearly 
accounts  tor  the  fa«fl  why  animals  cannot  live  in 
it  fo  well  as  in  atmofpherical  air;  alfo,  vegetables 
do  not  thrive  w-ell  in  this  pure  air. 

P.  148.  1 (hut  up  fome  flies  in  a phial,  into 

“ which  1 had  laid  a paper  whereon  I put  fome 
” honey  : fome  days  after  they  all  were  dead  ; but 
**  they  had  not  abforbed  any  air:  the  milk  of  lime 
diminifhed  its  bulk  of  about  one- fourth  part, 
**  and  the  reft  cxtinguifiied  a candle.” 

Therefore  the  illufirious  philofopher,  after  ma- 
king many  experiments,  fays,  p.  1 50.  “ Thefe 

“are  remarkable  circumfianccs ; that  air  is  not 
“ confiderably  abforbed  by  animals  endowed  with 
“ lungs,  contains  very  little  aerial  acid,  and,  how- 
“ ever,  extinguiflies  the  fiame  of  fire;  whereas 
“ infects  and  vegetables  fo  greatly  change  the  air, 
“ that  one  fourth  of  it  becomes  aerial  acid.” 

I could  wifh  to  have  thefe  experiments  of  the 
great  Scheele  repeated  by  others,  their  fimplicity 
and  beauty  are  particularly  interefting.  I cannot 
help  expreffing  great  diffatisfaeftion  at  feeing  the 
experimenis  now  made,  arc  thofe  of  the  French 
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fchool;  to  fupport  it  they  ftrain  every  princi- 
ple, and  we  have  Ihewn,  in  this  work,  what 
weight  they  ought  to  have  5 I canonly  fay,  Magna 
ejl  Veritas  et  prevalebit.  But  even  the  experiments 
made  to  dtablifh  it  juft  prove  the  contrary  : to 
exemplify  this  I will  curforily  obferve  fome  ex- 
periments of  Mr.  Gough’s,  upon  vegetation,  in 
the  Manchefter  Memoirs,  and  alfo  Mr.  Cruik- 
ftianks’s,  in  Nicholfon’s  Journal:  thefe experiments 
prove  the  fame  as  Mr.  Schcele’s  ; that  vegetation 
turns  pure  air  into  fixed  air.  Mr.  Gough  fays, — 
Page  491,  “ It  is  evident  from  this  experiment, 
**  that  the  putrefactive  fermentation,  or  an  emif- 
fion  of  gas  from  their  fubfiance,  deftroys  the 
**  vegetative  faculty  of  peas ; from  which  W'e  may 
**  venture  to  conclude,  that  it  has,  fooner  or  later 
**  the  fame  effect  on  all  other  feeds  expofed  to  us 
influence.” 

But  as  if  this  French  theory  infatuated  people’s 
fenfes;  though  Mr.  Gough’s  experiments  clearly 
ftiewed  all  the  pure  air  v/as  turned  to  fixed  air, 
and  that  when  the  vegetables  gave  out  any  gas, 
they  were,  inftead  of  undergoing  the  vegetating 
procefs,  actually  in  the  putrefac:tive  procefs,  and 
after  that  would  never  vegetate  again.  Yet,  ac- 
cording to  his  French  principles,  he  is  of  opinion, 
that,  in  vegetation,  pure  air  is  imbibed,  and  fixed 
- air  emitted,  fo  as  direefily  to  correfpond  ; the  fame 
quantity  of  pure  air  abforbed,  directly  is  the  fame 
quantity  emitted  ; juft  the  lame  erroneous  abfurd- 
ities  that  they  have  adopted  in  animal  refpi ration. 
Mr.  Cruikfhanks  fays,  in  Nicholfon’s  Journal,  p. 
338,  To  be  more  certain  of  the  nature  of  the 
**  change  which  the  pure  air  undergoes  in  this 
procels,  the  experiment  was  repeated  as  follows  : 
January  23.  A quantity  of  barley,  leaked  in 
v/ater  for  two  days,  was  introduced  into  a jar 
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containing  46  meafures  of  very  pure  oxygen 
**  gas,  and  inverted  over  mercury.  At  the  end 
“ of  three  days  the  barley  began  to  grow,  and 
“ this  procefs  continued  for  ten  days,  although 
**  very  (lowly  : the  column  of  gas  remained  cx- 
a(fHy  of  the  fame  height,  fo  that  it  had  under- 
gone  no  apparent  diminution  or  incrcafe: — 
“ the  barley  being  withdrawn,  the  air  in  the  jar 
**  was  examined,  and  found  to  confiff  of  carbonic 
“ acid  gas,  mixed  with  only  i-50ih  of  its  bulk  of 
“ oxygen  gas.  The  barley  was  partly  converted 
**  into  malt,  the  quantity  of  oxygen  being  infuf- 
ficient  to  produce  this  change  upon  the  whole.” 
Now',  can  experiments  be  more  plain,  (imple, 
and  jufl: ! it  is  impoflible  to  miftake  them. 

And  can  it  be  (uppofed  but  that  an  infedt  adfs 
upon  pure  air  the  fame  as  other  animals,  receiving 
fixed  fire  w'hich  fupports  its  animal  heat }—  ■ ■ 
Then  it  clearly  receives  no  pure  air,  as  ii  is  all 
turned  to  fixed  air.  But  can  any  one  deny  that 
infedls  have  all  the  principles  of  animal  life,  the 
lame  as  any  other  animals ; nay  infedfs  have  com- 
paratively more  energy  or  principles  of  life  than 
any  other  animals ; attend  to  their  amazing  adti- 
vity  and  quicknefs  of  motion ; and  how  w'ondcr- 
ful  that  fo  fmall  an  animal  as  the  bee  (liall  have 
the  fame  temperature  of  animal  heat  as  the  ele- 
phant, and  that  fo  fmall  a body  (hall  retain  its 
heat.  Their  organs  being  every  way  the  fame, 
only  the  infedfs  breathe  by  their  furfacc,  anJ  thcre-^ 
fore  there  is  no  agitation  of  the  air  for  ihe  moijiure  to 
imbibe  the  fixed  air.  Therefore,  under  this  review 
of  the  circumffances,  as  the  only  difference  is  in 
this,  their  not  having  lungs  to  agitate  the  air,  wc 
certainly  have  a right  to  affert  that  the  pheno- 
mena is  owing  to  this  caufe,  and  to  no  other. 
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* Now,  Mr.  Civendifli,  can  you,  after  this  review 
of  the  phenomena,  ilill  pcrlifl:  in  your  errors?  if 
you  do,  mud  not  the  impartial  world  clearly  fee 
that  a felfifh  interdl  aduates  you.  Confider,  the 
longer  you  arc  in  acknowledging  thefe  plain 
truths,  the  greater  mult  be  your  condemnation; 
and  that  acknowledgement  muft  be  a public 
one. 

But  though  Dr.  Wells  has  made  fo  extraordi- 
nary a declaration  that,  “ Dr.  Friedley  is,  he 
believes,  the  only  perfon  who  has  hitherto  at- 
“ tempted  to  fhevv  by  what  means  common  air 
brightens  the  colour  of  the  blood.” 

Yet,  in  rny  f.rd:  publication,  in  the  y'ear  1781, 

I there,  I hope,  clearly  cflablifned  that  the  chyle, 
united  w’ith  the  animal  lymph,  attrad  the  fixed 
fire  of  the  air  forming  round  them  a ring  of  that 
adive  repulaon  to  the  rays  ot  light ; fo  as  to  give 
them  that  bright  fcarlct  colour,  fw'immmg  in  the 
ferum  with  a Hat  furface,  the  fame  as  oil  irt  water, 
forming  a repuHive  quality  ; they  are  alfo  oily, 
unduous,  and  combutfiblc  like  oil,  the  dark  fpot 
in  their  middle  is  the  folid  particle  of  lymph  and 

* But  as  animals  die  in  dcphlogifiicated  air  (See  Dr.  Prieft- 
ley’s  experiments  page,  26  of  tl\is  Letter) — Is  it  not  moft  won- 
derful, as  they  ought  to  have  lived  fo  much  better  in  this  air,  being 
nothing  but  pure  air,  it  therefoic  fnculd  have  attradled  fo  much 
more  rapidly  the  fuppojed  charcoal  and  inflammable  air  of  the 
blood,  and,  in  confequence,  impart  its  fire  to  the  blood,  and 
alfo  have  entered  in  a geatcr  proportion  into  ii.  But,  every 
chemiic  allows  that  the  blooil  a£is  (lowly  upon  it.  Then  how- 
can  it,  in  the  name  of  common  fenfe.  inflame  the  lungs.  But, 
can  any  talioual  man  let  his  prejudice,  or  theories  be  ever  fo 
great,  iuppofe  that  an  in.lammation  can  be  induced  inftantane- 
oufly  upon  the  lungs,  fo  as  to  produce  death,  as  la  thebreathing 
of  this  air.  For,  pofitively  death  eufucs  before  they  can  bring 
it  below  the  flantlaid  of  atmofpherical  air  ; but  if  the  animal  is 
biought  to  breathe  atmofpherical  air,  the  inflammation  inftantly 
vanifhes,  and  it  is  perfedUy  well.  O wonderful  ! ! ! 
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chyle,  which  beinp;  formed  of  an  animal  vegetable 
lymph  and  an  acid  ; has  a fuperiour  attradion  lor 
the  pure  air’s  fixed  fire  than  its  acid  and  water 
have.  And  that  this  fixed  fire  being  fo  ioofely 
attached  to  this  animal  vegetable  lymph,  is,  by 
the  mechanical  aiffion  of  the  velfels  and  mufcles, 
fo  propelled  againfi:  each  other,  and  againfi  the 
fides  of  the  velicls,  that  their  loofc  fire  is  fee  loofe 
as  animal  heat  during  the  circulation,  and  they 
are  brought  to  the  lungs  to  get  their  fire  renewed 
again.  So,  as  in  iafiammatory  complaints,  part  of 
thefe  globules  fiiali  have  loft  fo  much  -of  their  fire 
as  to  form  that  bufty  coat  upon  the  furface  of  the 
blood  ; alfo  feen  in  the  blood  of  pregnant  women 
from  the  office  of  the  placenta  where  no  inflamma- 
tion rakes  place  : in  which  the  maternal  blood  im- 
parts its  fixed  fire  to  the  blood  ot  the  infant. 

Now',  as  in  both  thefe  ftates  of  the  human  body, 
the  blood  fiicws  the  fame  appearances,  viz,  this  huf- 
fy coat;  we  have  a right  to  conftrue  from  the  fame 
caufe,  the  globules  having  loft  their  fixed  fire.* 
But  a full  hiftory  of  all  thefe  phenomena  is  con- 
neded  with  my  hiftory  of  animal  and  vegetable 
life;  which  I have  not  given  to  the  public,  owing 
to  the  fhameful  behaviour  I have  received  ; tho’ 
I have  had  it  by  me  for  above  thefe  twenty  years. 

When  we  refleel  upon  the  food  of  thofe  animals 
which  live  upon  vegetable  food,  the  ftieep  for  in- 
ftance,  the  acefeentgrafs,  nay,the  veryacefeem  tur- 
nip, which  is  its  moft  fattening  food  ; and  (hall  not 
only  make  it  fo  immenfely  fat,  which  fat  our  lear^ 
7ied  theorifts  fay  is  formed  of  inflammable  air  and 
carbonc  And  all  its  difeharges  being  not  of  an 
acid  quality ; but  of  the  moft  btgh  ftatc  of  aikalcf- 

* The  fire  in  the  one  cafe  producing  the  increafed  degree  of 
animal  heaty  as  fever;  in  the  other  being  attraBed  in  its  fixed 
/late  to  the  infanCs  bloody  for  it}  life  and  animal  heat.  , 
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Cency  and  putrefcency,  abounding  fo  much  with 
the  volatile  alkali ; ncverthelefs  fupporting  fo  high 
a temperature  of  animal  heat:  and  all  this  from 
the  ace/cent  turnip  and  the  action  of  the  atmofphe- 
rical  air  in  the  lungs.  And  this  procefs,  they  fay,  is 
from  the  air  receiving  the  blood’s  inflammable  air 
(which  they  allow  the  volatile  alkali  is  principally 
formed  of)  and  its  caibone,  which  is  proved  by 
Dr.  Girtanncr,  alkaline  (alts  are  formed  of  j 
and  that  it  gives  the  blood  in  their  Head,  pure  air, 
which  they  fay,  acids  arc  principally  formed  of. 

Now,  1 appeal  to  common  fenfe  under  this  re- 
viev/,  if  any  dodlrine  can  fliew  greater  abfurdity? 
O fcience  1 ! ! But  let  us  confider  thefe  pheno- 
mena under  my  theory.  Theacefeent  turnip  mix- 
ing with  the  animal  lymph  in  the  receptacle  of  the 
chyle,  is  thrown  into  the  circulation  and  pafles  the 
lungs,  attracting  the  fixed  fire  of  the  air  which  neu- 
tralizes the  acid,  and,  by  this  confianr  application,  it 
becomes  highly  alkalelcent ; forming  far,  the  vola- 
tile alkali,  animal  lymph,  &c.  Turning  from  the 
acefeent  vegetable,  to  the  alkaline  animal.  Nay,  it 
this  alkalefcent  animal  matter  is  debarred  of  its 
animal  circulation,  it  will  become  highly  putrid 
and  alkalefcent.  But,  in  going  through  this  pu- 
trid procefs,  the  air  imparts  its  fixed  fire  to  it. — 
And,  when  the  animal  is  dead,  that  is,  wants 
its  circulation  to  fet  this  fire  of  the  air  loofe  as 
actual  heat,  it  therefore  becomes  fixed,  forming 
the  volatile  alkali.  I flatter  myfelf  that  I 
have  fhewn  the  abfurdity  in  firong  colours,  the 
fuppofing  that  all  the  fire  in  burning  inflam- 
mable bodies  comes  from  the  air;  but  that  the 
principal  part  comes  from  the  burning  body  : 
then,  as  the  volatic  alkali  is  a combuffible  body, 
containing  fo  great  a quantity  of  inflammable  air. 
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it  muft  have  received  it  from  the  air.  § No,  they 
fay  the  air  receives  it  in  fuch  quantities,  from  the 
blood,  that  if  the  procefs  flops  bur  for  five  minutes, 
death  enfues.  The  body,  which  in  burning, 
ads  the  fame  upon  tlie  air  as  the  blood  in  refpira- 

tion 

s 

^ I do  not  know  a more  declfive  faft,  fliewing,  that  the  air 
gives  out  its  fixed  fire  when  injured,  and  that  this  fixed  fire 
forms  the  alkali ; then,  the  effeft  which  the  air  has  upon 
that  animal,  vegetable  body  cbeefe.  Examine  a chefliire  or  any 
other  cheefe,  when  it  is  new,  and  when  it  is  very  old,  the  latter 
ftate  being  fo  Immenfely  flrong.  abounding  with  the  volatile 
alkali.  Nay,  in  time,  it  (hall  become  animate,  and  creep  away. — . 
And  it  is  amazing  how  quick  it  injures  the  air;  and  this  is 
done,  they  fay,  by  imparting  phlogillic  bodies  to  the  air;  viz.  the 
volatile  alkali,  at  leall  what  they  allow  the  volatile  alkali.  Is 
principally  formed  of  inflammable  air,  and  alfo  that  phlogiflic 
body  carbon.  I think.  If  our  philofophers  were  to  live  upon 
this  phlogiftic  cheefe  for  a time,  or  were  to  have  their  nofe  held 
over  it  for  fome  time,  it  would  bring  them  to  their  fenfes  ; the 
oUaciory  nerve  being  fo  near  to  their  head  ; almoft  equal  to  the 
change  from  a found  to  a rotten  egg,  with  which  I was  for  feed- 
ing our  prejudiced  theorifts,  in  order  to  bring  them  to  their  fen- 
fes. But  I think  either  would  do.  j 

But,  upon  the  other  hand,  it  is  univerfally  known,  that 
oranges  when  firft  pluckt  from  the  tree  are  very  four  or  acid. — 
But,  by  keeping,  they  become  perfefkly  fweet.  Now,  from 
whence  does  this  proceed.  The  four  orange  is  conftantly  adling 
upon  the  air  injuring  it ; this  is,  according  to  the  French  thec- 
rifts,  by  imparting  charcoal  and  inflammable  air  to  the  air,  and 
imbibing  the  acefeent  principle  or  pure  air  in  their  ftead.  But 
then  the  efFeft  ought  to  be  reverfed,  the  orange  fliould  have 
been  turned  from  fweet  to  four  ; the  alkaline  principle  being 
taken  from  it,  and  the  acefeent  principle  given  to  it.  But  very 
unfortunately,  for  them,  all  thele  procefles  reverfe  their  theory. 

Mr  Cruikfhanj|8  fuppofes,  that  fugar  is  formed  principally 
from  oxygen-gas  ; then  how  comes  the  bee’s  homey,  as  it  receives 
no  pure  air  by  refpiration  ? No,  the  fugar  comes  from  fixed 
fire,  neutralizing  its  acid.  It  is  fiom  this,  that  it  is,  a vegetable 
of  a hot  climate.  And  he  alfo  fuppofes  that  fugar  contains 
lefs  oxygen-gas  than  acids,  but  here  the  orange  becomes  from 
four  to  fweet  by  the  air,  reverfing  his  opinion.  But  they  err  in 
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tion  does,  is  fpirits  of  wine ; they  both,  it  is  /aid, 
turn  the  air  to  fixed  air  and  water,  giving  it  in- 
flammable air  and  carbone  in  the  fame  proportion 
as  rhe  blood  does  in  refpiration:  efTential  oils  do 
the  fame.  And,  our  wife  theorifts  fay,  that  the 
blood  gives  the  air  thefe  bodies  in  the  concrete 
Hate  of  an  oily  body  : alfo  they  agree  with  me  that 
blood  receives  its  Simulating  power  from  the  blood. 
Then  they  fay  this  is  done  by  difeharging  ihefe  Hi- 
muiating  bodies,  containing  fixed  fire,  to  the  air 
from  the  blood,  and  receiving  pure  air  in  their 
Head;  which, they  fay,  is  the  acefeent  principle. 

Dr.  Beddoes  and  others,  ferioufly  argue  that  the 
inflammatory  hedic,  in  coRfumption,  is  brought 
on  by  pure  air,  the  acefeent  principle ; therefore, 
they  order  their  patients  to  abflain  from  acids 
and  vegetable  food  : and  to  ufe  alkalefcent  animal 
food.  Good  heavens ! is  the  French  theory  to 
teach  phyficians,  in  the  latter  end  of  the  eighteenth 
century,  that  alkalefcent  food  cools  the  blood,  and 
acids  or  acefeent  food  heat  it.  That  is,  to  get  drunk 
with  vinegar,  and  cool  tbemfelves  with  fpirits 
of  wine.  Nay,  they  aHualiy  preferibe  the  brea- 
thing of  impure  air  in  confumptions,  and  living 
upon  alkalefcent  food,  f But  then  as  refpiration 

all  their  explanations ; for  honu  can  the  acefeent  principle  he  ne- 
cejfary  to  the  forming  of fugar  ? fugar  ’vshich  is  a pblogific  hody'y  and 
nuhich  rum  is  made  fro7n.  And  is  it  not  that  fackarine  quality  in 
vegetal  leSf  that  produces  ardent  fpirits  ; and  is  not  the  malting  of 
barley  necejfary  to  its  being  dijlilled  into  a fpirit  ? But,  all  thefe 
proceJJ'es,  according  to  our  aerial  philofophers,  are,  from  the  vegetable 
rec'ivtng  pure  air,  the  acidifying  prmciple.  No,  clearly  beyond 
all  doubt,  it  is  from  the  vegetable  receiving  the  fixed  fire  of  the  air 
that  it  produces  fpirdts,  nuhich  are  demonf  rally  formed  of  fixed 
fire, 

^ A gentleman  told  me  that,  the  reafon  why  our  aerial  che- 
mifts  will  not  adopt  my  theory,  is,  that  it  developes  their  ab- 
furditles  in  fo  glaring  a light,  that,  they  have  not  refolution  to 
Hand  it. 
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and  the  burning  of  inflammable  bodies  are  the  fame 
procefs,  what  becomes  of  all  the  adual  fire  let  loofe 
in  refpiration  ? why,  they  fay,  it  is  imbibed  by  the 
blood,  and  there  lulled  into  inadfiviry.  Bur  how 
comes  the  fine  membrane  of  the  lungs  not  to  be 
fcorched  in  the  procefs ; as,  the  fire,  even  according 
to  them,  inuft  pafs  in  its  adual  flate  through  it. — 
Nay,  place  the  lungs  in  the  adual  fire  which 
comes  from  the  burning  of  eflential  oils ; will  ic 
not  burn  them,  ye  profound  philofophers  f In  fhorr, 
black  IS  white : you  may  as  well  fupport  the  one 
hy  pot  hells  as  the  other.  Oh,  blinds  prejudiced  maul 
All  bodies  which  contain  fixed  fire  are  flimulating; 
and  here  they  make  the  office  of  the  lungs  to  be, 
to  difeharge  phlogiflic  bodies  from  the  blood, 
and  receive  acefeent  bodies  (which  are  fedative) 
in  their  dead.  Then  if  the  lungs’  office  is  to 
difeharge  fixed  fire,  from  whence  comes  animal 
heat.  Butf  as  I haz-e  all  along  foewn^  nothing  can 
be  Jo  abjiird  as  the  French  theory^  in  Juppojing  that 
all  the  fire  in  combufiion  comes  from  the  pure  air.  I 
will  jufi  propoje  this  obvious  experimem  to  every 
man  of  common  f nfe and  1 call  upon  you^  Mr. 
Cavendi/by  Dr.  Blacky  and  all  the  abettors  of  the 
French  theory,  to  anfiver  it.  Let  tzvo  pieces  of  iron 
be  ground  together  in  vacuo,  and  they  will  produce  a 
great  quantity  of  heat  and.  fire:  and,  if  ground  long 
enough,  part  of  their  furfaces  will  be  formed  into  ti 
calx  in  the  form  of  a powder,  ^his  clear  and  obvious 
experiment,  of  itfelf,  perfedlly  defiroys  the  French 
fyjlem.  The  experiment  equally  anfwers  if  they  arc 
ground  in  azote,  fixed  air,  or  any  other : you  chetnifis 
refiedl  upon  this.'\  But 

t I believe  there  is  not  fo  fhameful  an  Inflance  In  the  annals  of 
literature,  as  the  treatment  1 have  received  ; though  they  have 
pilfered  my  Ideas  and  experiments,  yet  they  never  once  mention 
my  name.  In  the  Monthly  Magazine,  when  fpeaking  of  the 
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But  I will  mention  another  experiment  more 
adapted  to  our  prefent  difcufilon. 

Take  a thin  piece  of  red  cralTamentum  cut  im-. 
mediately  of  the  furface,  and  then  cut  an  equal 
thin  piece  of  the  black  calFainentum  ; after  drying 
them  well,  then  burn  them  in  a certain  proportion 
of  pure  air,  and  you  will  find  the  red  crafTamen- 
turn  injure  the  air  more  than  the  black,  and,  in 
confequence,  yield  a greater  proportion  of 
fire. 

Now,  as  the  red  globules  had  yielded  all  their 
inflammable  airs  and  carbone  to  the  atmofphe- 
rical  air,  and  the  black  globules  none ; how  comes 
in  this  cafe,  the  red  globules  to  be  more  com- 
buflible,  and  to  have  more  of  thefe  bodies  to  give 
to  the  air?  If  any  philofophcr  will  examine 
the  red  globules  and  the  black  globules  with  a 
microfeope,  by  the  undfuous  feel,  by  combufVion, 
by  the  tafie,  the  former  having  a more  adtive  faltifh 
taffe,  by  their  repulfion  when  fwimming  in  the 
ferum  ; I am  pretty  certain  he  will  fay  the  red 
ones  have  more  phlogidon  or  fixed  fire  than  the 

French  theory,  its  error  in  fuppofing  ail  the  heat  in  burnin';; 
bodies  comes  from  the  air,  gives  the  credit  to  Mi.  Beddoes ; the 
proving  that  the  heat  comes  from  the  combuftiblc  body.  Dr. 
Beddoes,  1 call  upon  you  to  know  what  part  of  your  works 
ever  fuggefted  the  idea  : but  you  have  carried  the  French 
theory  to  a more  laughable  inconfillency  and  extremity  than 
any  other  writer.  See  your  theory  upon  breathing  fadlitious 
airs  In  confumption,  with  my  obfervations  upon  it.  Now  Sir, 
in  this  fame  magazine,  when  you  thought  that  the  French  were 
complimenting  our  government,  in  affifting  your  plans,  of  in- 
troducing the  breathing  the  faditlous  airs  in  difeafes,  you 
foon  reftified  the  mlllake;  therefore,  honor  and  juftice  equally 
called  upon  you  to  have  reAified  the  other  miftake.  AU  my 
writings  were  forcible  and  clear,  proving  that  the  greateft  part 
of  the  fire  came  from  the  combuftible  body.  See  my  treatife 
on  air. 
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©tlier.  * It  is  jun:  the  fame  with  oil.  By  expo- 
ling  the  pureft  oil  to  the  air,  it  injures  the  air  the 
fame  as  the  blood.  And  every  man  knows  that 
it  becomes,  in  confequence,  more  rancid,  and  more 
inflammable:  and  will  any  ferious  aerial  philofo- 
pher  lay  that  this  is  done  by  giving  the  air  its  in- 
flammable bodies,  carbone  and  inflammable  air? — 
Then  how,  in  the  name  of  common  fenfe ! can  oil 
become  more  inflammable  by  having  previoufly 
given  to  the  air  its  inflammable  bodies,  carbone, 
and  inflammable  air,  and  receiving  the  acelcent 
principle,  pure  air?  As  by  its  expofure  to  the 
air  it  injured  it  3 therefore,  then,  according  to  the 
French  theory  it  mufl  have  been  undergoing  a 
partial  combuflion.  Bur,  after  this  expofure,  it  is 
more  inflammable ; that  is,  it  had  more  carbone 
and  inflammable  air  to  give  to  pure  air,  then  it  had 
before  expofure.  Know  this,  and  not  any  thing 
can  be  clearer,  that,  in  confequence  of  expofure, 
it  receives  from  the  air  its  fixed  fire  ; and,  in 
confequence,  becomes  more  rancid  and  hot,  and 
produces  more  fire  in  combuflion. f If  I have 

proved 

* If  we  dare  mention  any  old  authorities  againft  our  prefent 
aerial  chemifts.  The  great  Gaubius  was  of  opinion  that  the  red 
globules  were  more  phlogiftic.  Indeed  eveiy  phyfician  mufl; 
know,  that  blood  which  polfeffes  the  mod  of  thefe  red  globules 
is  the  molt  inflammatory  ; that  is,  Implying  the  molt  plethoric 
date  and  the  mod  liable  to  the  inflammatory  diathelis.  But  all 
reafon  is  now  fet  afuie  by  our  aeriai  experimenters,  in  (hort, 
black  is  white.  0 ye  Isarued  conjurers  ! 

f If  oil  is  expofed  in  clofe  vefTels,  to  this  fire,  it  will  become 
equally  rancid,  as  it  does  in  the  open  air.  Pray,  Mr.  Cavendilh, 
can  it  have  lod  its  carbone  and  inflammable  air  and  got  pure 
air  in  clofe  veflels,  or  can  it  have  received  any  thing  but  fire  in 
this  procefs  ; can  you  have  palled  through  life  fo  many  years 
and  not  know  that  the  fat  of  meat  becomes  more  tally,  fait  and 
pungent  by  the  fire?  If,  Mr.  Cavendifli,  you  are  dill  ignorant 
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proved  any  thing  (See  my  treatife  on  air)  it  is,  that 
combuftion  is  a procefs  which  fets  loofe  the  fixed 
fire  of  bodies  as  well  as  the  fixed  fire  of  the  pure 
air.  That  the  pure  air  is  necefiary  from  haviiag  its 
fire  more  loofe,  and  therefore  adls  as  the  agent  in 
fetting  loofe  the  combuftible  bodies’  fire;  and  the 
more  fire  the  combuftible  body  has,  in  confe- 
quence,  it  will  require  more  air  to  fct  it  loofe.  Can 
any  thing  be  more  eafy,  more  rational,  morefimple 
than  this  theory  and  thefe  experiments,  fiir  from 
the  obfeurityof  the  French  theory,  and'their  pom- 
pous parade  of  experiments.  In  fhort,  having 
the  trouble  fo  often  to  argue  upon  fo  obvious  and 
clear  a faeft,  it  becomes  very  unpleafant.  What  ' 
•will  future  ages  fay  of  the  candour  and  judgment 
of  my  opponents  ? 

Another  quefiion  introduces  itfelf  here ; how 
comes  combufiion  to  take  place  in  the  lungs,  un- 
der fo  weak  a temperature  of  animal  heat?  They 
afTign  fome  filly  rcafon ; for  the  frivolity  of  our 
French  chemifts  receives  any  kind  of  reaforiing; 
that  inflammable  air  in  its  aerial  fiatc,  pofTefiing 
its  latent  caloric,  cannot  unite  with  the  pure  air. 
But  along  with  the  carbone,  it  is  united  with  the 
pure  air,  they  both  being  in  their  conden- 
led  fiate,  as  oil.  Will  oils  burn  with  pure  air 
in  this  low  temperature  of  animal  heat  ? ^ But 

to 


whether  fire  makes  blood  more  rancid,  afle  your  tallow  chandler 
when  he  fcorches  his  fat,  what  is  the  confequence  ? He  will 
teach  you  a little  philofophy,  at  leaft,  a little  common  fenfe. 

t This  Idea,  of  bodies  not  uniting  with  one  another,  owing 
to  tr  eir  latent  heat.  Is  contradidled  by  every  experiment.  Will 
not  fixed  air  unite  with  alkaline  air?  marine  acid  air,  alfo  with 
alkaline  air  ? and  pure  air  with  nitrous  air  ? In  (hort.  all  the  atid 
airs.  Why  fixed  air  will  not  unite  with  lime  without  water,  I 
proved,  is  owing  to  the  fire  of  lime  being  fo  attracted  to  the 
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to  fliew  their  extreme  errors ; will  not  oils  when 
out  of  the  body,  injure  pure  air;  and  there  is  no 
heat  generated.  Nay,  fo  far  from  being  a procefs 
of  combuftion,  the  oil  generates,  as  we  before 
proved,  a greater  power  of  inflammability  from  it 
by  pofl'eiring  more  fixed  fire.  And  this  oil  when 
burned  gives  out  a great  quantity  of  acflual  fire, 
and  injures  the  air.  That  when  no  combuflion 
takes  place,  the  air  is  injured,  but  there  is  no  fire. 
Then  as  the  oil  becomes  morecombuflible  from  it, 
or  has  more  fire  to  give  to  the  air  when  it  is  burned, 
does  it  not  clearly  appear,  beyond  all  difputc,  it 
mufl:  have  received  this  fire  from  the  air.  And  to 
corroborate  this  theory ; if  the  oil  is  expofed  to 
fire,  in  dole  vcfTels,  it  will  attrad  it,  and  become 
rancid,  the  fame  as  it  does  in  expofure  to  the  air. 
Now,  in  this  procefs,  it  could  neither  part  with 
inflammable  air  nor  carbone,  nor  receive  pure  air. 
Btit  pojilivsly  could  only  receive  jiie. 

If  the  red  globules  arc  burnt  in  atmofpherical 
air;  the  refiduum  is  a charcoal.  Our  wife  thco- 
rifls  fay,  this  procefs  is  by  giving  charcoal  to  the 
air;  but  the  refiduum  is  charcoal.  If  black  glo- 
bules are  expofed  to  the  atmofphere,  according  to 
the  French  theorifls,  a fimilar  procefs  to  com- 
buftion  takes  place;  but,  inllcad  of  their  turning 
to  charcoal,  they  form  red  globules,  which,  in 
confequence,  became  more  combuflible  than  the 


earth  that  the  water  or  fixed  air  cannot  expel  It  fingly.  Juft 
fo  the  fixed  fire  of  iron,  the  vitriolic  acid  or  water  cannot  expel 
it  fingly,  without  their  aftion  Is  united,  or  elfe  aided  by  fire,  as 
ilcam  or  the  acid  made  hot.  Thefe,  fafts  in  this  cafe,  are  unfortu- 
nate for  our  nuife  theorifls,  as  indeed  every  thing  militates  againft 
them  ; for  fire  is  neceffary  to  their  aAlon  upon  each  other, 
inftead  of  hindering  their  union  ; and,  is  not  the  fire  in  the 
fleam  or  vapour  latent  ? Then  how  comes  It  from  this  latent  fire 
to  aft  upon  the  iron,  for  the  water  will  not  without  the  fire  ? 
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black  globules.  If  that  important  procefs  of  re- 
fpiration  was  a burning  procefs,  would  not  the 
Greenlanders’  blood,  who  live  upon  whale’s  oil, 
be  formed  of  the  fame  refiduum,  as  when  oil  is 
burned  our  of  the  body,  namely,  pure  W'ater,  and 
this  to  refift  this  piercing  cold  climate.  Bread  is 
the  food  of  man;  If  you  burn  it,  it  turns  to  a 
charcoal. ' But,  wonderful,  the  fame  burning  pro- 
cefs in  the  lungs  turns  it  to  the  red  globules. — 
And  ]f  the  air,  in  the  burning  took  from  it  char- 
coal, how  came  the  refiduum  to  be  charcoal  ? 

You  fee  what  a ftriking  fet  of  abfurditics  your 
theory  leads  you  to.  But,  in  inflammatory  fevers,  do 
we  not  obferve  through  the  whole  fyfiem,  its  tem- 
perature inf  reafed?  See  a fat  man  after  a fevere  fe- 
ver ; all  his  fat,  or  oil,  is  confumed,  his  red  globules 
all  broke  down  into  a loofe  watery  blood,  during 
the  difeafc,and  the  blood  putson  a llrong  buffy  coat. 
What  can  this  be  owing  to?  the  great  charaifler- 
iftick  of  the  fever  is  an  excefs  of  animal  heat,  and 
the  oil  and  red  globules  of  the  fylfem,  are,  in  the 
fame  proportion,  exhaufted.  That  thefe  bodies 
did  not  difeharge  themfelvcs  in  their  compound 
Hate  we  are  certain,  for  the  animal  evacuations 
fhew  no  fuch  bodies:  oil  is  a body  which  will  not 
mix  with  water,  therefore,  it  might  eafily  be  de- 
tected in  the  evacuations:  alfo,  the  red  blood  from 
its  colour.  i 

If  men,  inficad  of  confining  thcrnfclvcs  to 
their  experiments  in  the  laboratory,  had  endea- 
voured to  digefi:  thofe  which  they  have  already 
made,  and  to  form  fome  fixed  principles  to  pro- 
ceed upon,  by  enquiring  whether  the  apparent 
refult  of  thofe  experiments  agreed  with  the  phe- 
nomena of  nature,  they  would  not  run  into  fuch 
wild  errors  and  inconfiftencies.  Atmofpherical 
air  fupports  putrefadlion,  part  of  it  becoming 
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fixed  air  in  the  procefs,  and  the  blood  becomes 
alkalefcent,  or  putrid.  Then,  you  fay,  it  is  by 
attrading  thofe  alkalefcent  bodies  from  the  blood, 
viz.  fixed  and  inflammable  air  ; which  your  ad- 
vocates fay  alkalis  are  formed  of.  So  the  blood 
becomes  alkalefcent  by  having  its  alkalefcent  bo- 
dies taken  from  it.  Aftonifhing  ! but  the  wonder 
is  not  half  over;  for,  you  fay,  thofe  bodies  turn  the 
air  into  fixed  air.  Now,  Mr.  Henry  has  fliewn,  in 
his  tranfktion  of  Mr.  Lavoifier’s  works,  that  fixed 
airrefifis  putrefadion, bodies  already  putrid  became 
fweet  by  it.  And,  as  you  fay,  a part  of  the  pure 
air  is  abforbed  by  the  blood,  being  attraded  thro* 
the  membranes  of  the  lungs,  it  muff  certainly 
there  form  fixed  air,  as  there  is  not  even  an  inter- 
vening membrane  to  obfirud  its  uniting  with  the 
charcoal  and  inflammable  air  of  the  blood.  Then 
* how  comes  an  animal’s  blood,  when  dead,  to  pu- 
trefy in  the  lungs  ? nay,  let  us  take  blood  out 
of  the  lungs,  it  certainly  ought  never  to  putre- 
fy, as  it  changes  the  atmofpherical  air  around  it 
into  fixed  air;  and  alfo  imbibing  air  which  it 
muff  turn  to  fixed  air.  But,  I have  not  done 
■with  you  yet.  Sir,  it  is  a fad  which  all  phyficians 
know,  that  alkalis  make  blood  more  fluid,  and  that 
acids  thicken  it.  Now,  Sir,  the  blood,  by  paf- 
fing  through  the  lungs,  becomes  more  fluid;  a 
faift  equally  well  known  to  phyficians,  and  this 
muft  be  done,  according  to  you,  by  atcrading  al- 
kalis from  it,  and  imparting  to  it  acids,  or  the 
aerial  acid,  fixed  air  ! What  think  you  of  your 
boafted  theory? 

But  let  us  analize  the  French  theory  of  refpi ra- 
tion, as  given  by  Mr.  Sequin.  Mr.  Lavoifier,  he 
fays,  **  proved  that  four-fifths  of  the  pure  air 
breathed,  is  turned  into  fixed  air.”  Then  one- 
fifth  was  either  abforbed  by  the  blood ; 'or,  what 
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Mr.  Sequin  thinks  much  more  probable,  had  en- 
tered inro  the  compofinon  of  water.  Mr.  Sequin 
adduces  the  experiments  of  M.  M.  Cigna,  Pricfl- 
ley,  and  Hamilton,  by  whom,  this  latter  opinion 
is  fupported,  Here,  then,  they  fuppofe  no  air 
enters  the  blood  in  its  aerial  flare.  Bur,  our  phi- 
lofophers  finding  this  opinion,  in  con  trad  iciiion  to 
the  phenomena,  they  think,  though  they  have  no 
experiment  to  prove  it,  that  the  pure  air  is  at- 
tradlcd  by  the  blood.  But  if  it  is  attracted  by  the 
blood,  it  mufi  be  by  the  inflammable  air  and  car- 
bone  of  the  blood ; in  confequence,  they  muft 
either  form  fixed  air  or  w'ater.  Mr.  Sequin  fuppo- 
fes  the  latter,  for  he  does  not  hold  the  abfurd  doc- 
trine that  the  pure  air  and  inflammable,  or  carbone, 
can  join  together,  though  a membrane  intervenes, 
without  it  is  done  by  attrading  each  other 
through  it ; if  fo,  they  muft  either  form  fixed  air 
or  w'ater  in  or  out  of  the  blood.  But  fome  fagaci- 
ous  theorilfs  fay,  that  pure  air  penetrates  this 
membrane  itfelf,  and  enters  rhe  blood  as  pure  air, 
and  when  in  the  blood,  docs  not  form  with  it 
either  fixed  air  or  water. 

You  conjurors,  will  not  animal  membranes^ 
refifl:  the  pafiage  of  air;  how  comes  then  the  pure 
air  to  penetrate  it,  if  it  is  not  done  by  attraction, 
what  bodies  arc  there  to  attrad;  it  but  inflamma- 
ble air  and  carbone  ? Can  your  exlreme  credulity 
fuppofe  that  when  the  air  is  m the  blood,  it  can 
refifl:  thefe  attradions,  when  air  that  is  out  of  the 
blood  cannot,  though  a membrane  intervenes ; 
for  fhame  with  your  puerile  abfurdities. 

Mr.  Sequin  fays,  that  venous  blood  is  impreg- 
nated with  inflammable  air,  to  prove  which,  he 

§ The  membrane  of  the  lungs  Is  impervious  to  air,  the  fame 
as  the  bladder, 
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brings  an  experiment  of  Dr.  Prieffley’s,  that  red 
blood,  by  expofure  to  inflammable  air,  became 
black.  But  the  Dr.  conIcB'es,  not  fo  black  as 
when  expofed  to  fixed  air  or  nitrous  air.  But,  I 
will  inform  Mr.  Sequin,  black  blood  will  turn  red 
from  imbibing  inflammable  air;  will  it  not  turn 
red  alfo  from  being  mixed  with  condenfed  inflam-^ 
mablc  air  in  the  Itaie  of  the  volatile  alkali,  and 
alfo  red  from  alkaline  falts,  which,  they  fay,  are 
Carbone.  That  blood  which  is  red,  from  attrac- 
ting the  fixed  fire  of  the  atmofphere,  upon 
attradfing  the  high  concentrated  fire;  as  inflam- 
mable will  loojc  a litile  of  its  rich  Icarler.  For, 
as  1 have  all  along  proved,  that  the  cone  entration 
of  fire  in  atmol'pherical  air  is  more  fimilar  to  the 
concentration  of  fire  in  alkaline  falts,  than  in 
phlogiflon.  Bur  here  they  have  no  experiment  to 
prove  that  the  blood  contains  carbone.  And  as 
they  themfelvcs  allow,  that  thefe  combinations 
feem  difficult ; for  we  know  that  the  application 
of  a burning  body  is  required  to  inflame  inflam- 
mable air,  and  .a  heat  of  near  150  deg.  of  Reaumur 
to  burn  carbone  in  the  open  air:  and  they  are 
obliged  to  fay,  Although  thefe  combinations 
at  firfl:  feem  difficult,  for  w'e  know  that  the  ap- 
**  plication  of  a burning  body  is  required  to  in- 
**  flame  hydrogen  gas,  and  a heat  of  near  150  deg. 
**  of  Reaumur  to  burn  carbone  in  open  air;  yet,  in 
the  lungs,  they  take  place  readily  without  either 
**  of  thole  agents ; bccaufc  the  hydrogen  is  nor 
**  difengaged  in  the  flate  of  gas,  and  therefore  not 
prevented,  by  its  attradion  for  caloric,  from 
uniting  with  oxygen  in  the  ordinary  temperature, 
and  becaufeihe  carbone  is  held  in  a very  divided 
**  Rate  by  the  hydrogen.” 

How  eafily  our  aerial  chemifls  account  for 
ever)'  thing.  Mr.  Gavendifh,  1 muff  here  pofi- 
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. tiVely  flop  a little  to  tell  you  a flory.  A gentle^ 
man,  a French  thcorill,  like  yourfelf;  was  firing 
inflammable  and  pure  airs,  in  clofe  vefTels.  After 
one  of  his  experiments  he  obferved  at  the  bottom 
of  the  vdTel,  a body  formed  of  burnt  hair.  He 
was  agitated,  pleafed,  and  gratified,  and  told'  me 
ferioufly,  that  he  found  out  the  procefs  by  which 
nature  generates  hair,  and  produced  his  fpecimen 
deferibing  the  procefs.  1 fmiled,  he  was  angry, 
and  faid  it  was  no  more  improbable,  or  irrational; 
than  their  producing  water,  and  began  entering 
into  a long  and  learned  difeuflionj  faying,  that 
thefe  burnings  and  explofions  were  performed  upon 
the  furface  and  the  heads  of  animals,  and  in  con- 
fequenee,  hair  generated  : but  I laughed ^ and  gran^ 
-ted  that  it  •was  fiomore  improbahk,  than  their  forming 
watery  and  faid  his  rcafoning  was  fo  modern  and 
aerial.  He  grew  angry,  propoled  a repetition  of 
the , experiments  in  my  prefence.  With  elevated 
confidence,  he  prepared  his  apparatus  and  cloathed 
his  head  with  his  elaboratory  wig.  and  looking  me 
in  the  face,  faying,  now  you  fhall  fee.  I burfl 
Out  a laughing,  immoderately ; he  ftormed,  I 
gravely  took  of  his  wig  and  pointed  to  the  place 
where  it  was  fcnflbly  burnt.  Convicflion  ftruck 
him ; he  hung  his  head,  and  I left  him  with  fay- 
ing; fuch  are  the  aerial  experiments  and  princi- 
ples of  modern  chemifts. 

Then,  the  aerial  reafon  why  inflammable  air 
and  carbone  burn  in  the  lovv  temperature  of  ani- 
mal heat,  is  owing  to  thefe  bodies  not  pofTefTing 
caloric,  which  they  do  in  their  gas  flare.  Pray, 
Mr.  Cavendifh  (for  I have  not  yet  done  with 
you)  charcoal  has  none  of  this  gas  in  its  flate  of 
charcoal,  why  does  it  not  burn  in  this  low  tern 
perature  ? Oils,  ether,  and  many  other  bodies 
may  be  formed  into  inflammable  air;  why  da 
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ilrey  not  burn  in  their  condenfed  (late,  in  the 
fame  temperature? 

But  even  the  inflammable  air,  if  expofed  to 
J^vater,  will  be  condenfed  by  it,  and  it  is  flill  obfti- 
iiatc  in  burning.  Nay,  the  pure  inflammable  air, 
which  you  fay  water  is  formed  of,  will  not  burri 
when  it  has  loft  its  caloric.  An  experiment  of  the 
iiluftrious  Scheele,  who  had  no  littlenefs  about  him. 

Mr.  Scheele,  by  placing  iron  in  diftilled  water, 
obtained  an  inflammable  air  in  its  condenfed  ftate, 
which,  as  Mr.  Scheele  fays,  **  it  is  an  oily  feum 
“ which  fw  ims  upon  the  top  of  the  water.” 

Now,  Mr.  Cayen  nfh,  will  this  condenfed  in- 
flammable air  or  charcoal  inflame  with  pure  air,, 
in  this  ftate  of  condenfation;  or  low  in  this  tem- 
perature? Does  not  convidion  flafh  your  abfurdi- 
ties  in  the  face?  What  a herculean  labour  have  I, 
it  is  like  cleaning  the  Augean  ftable  1 

Dr.  Crawford’s  opinion,  that,  the  venous  blood 
requires  more  heat  to  raife  its  temperature  than 
the  arterial  blood,  1 diredly  aflerr,  is  erroneous, 
(See  my  treadle  on  air)  where  I fhevv  the  errors 
of  his  experiments.  I muft  again  put  this  quef- 
tion  to  every  phyftcian ; from  whence  comes 
the  heat  in  an  inflammatory  fever,  which  often 
continues  fuch  a length  of  time,  and  reduces  the 
fatteft  patient  to  the  leaneft  ? In  their  dodrine, 
the  animal  heat  is  faid  to  rdide  in  the  venous  blood, 
poflTefling  a little  more  than  the  arterial,  and  it 
receives  that  in  pafting  the  lungs,  and  it  is  loft  by 
the*  blood  once  circulating  through  the  animal, 
?md  comes  to  the  lungs  to  receive  a frclh  fupply.f 

Now 

'-)•  Dr.  Crawford,  from  whom  they  take  this  erroneous  opinion, 
only  fuppofes  the  difference  to  be  i 1.5  to  10.  But  fee  whan 
Mr.  Sequin  thinks.  “ To  explain  this, he  has  recourfe  to  thofe  ex- 
periments of  Dr.  Crawford,  which  pr^ve  that  the  capacities  for 
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Now,  in  my  theory,  the  globules  of  the  blood  arc 
formed  of  lymph  and  fixed  fiie  ; and  alfo  the  fat 
or  oil  of  the  animal  is  formt  d of  more  condenfed 
fixed  fire.  That  the  bear  in  Greenland,  with  this 

containing  caloric  In*  arterial  anfl  venous  blood,  are  nearly  as  II. 
5 to  lo;  that  is  to  fay,  if  It  require  a quantity  of  caloric,  re- 
prefented  by  1 1.5,  to  beat  a pound  of  arteiial  blond  from  Zero 
to  30®,  it  diall  only  require  a quantity  as  10,  to  heat  a pound 
of  venous  blood  from  Zero  to  ^o®.” 

Is  it  pofliblc  this  difference  between  the  heat  of  the  arterial  and 
venous  blood  could  produce  the  increafed  heat  in  an  inflammatory 
fever.  But  will  It  account  for  the  animal  beat?  Suppofe  a man’s 
blood  was  in  this  proportion  even  to  be  near  half  of  his  folids,  then 
the  blood  in  the  circulation  would  be  able  to  give  to  the  fyllem 
fcarcc  one  degree  of  heat  But  then,  how  comes  it  that,  infte^d 
of  animal  heat  being  not  one  degree  above  the  circumambient 
air,  it  fiiall  often  be  above  one  hundred  in  frody  weather.  From 
whence  then  is  the  foiirce,  as  the  lungs  give  fo  very  little  tq 
the  arterial  blood  ; how  muft  a fly  fupport  its  animal  heat  ? 

The  calculation,  according  to  Dr.  Lower,  that  the  blood  in 
an  ordinary  man,  is  20  lbs.  therefore  this  blood  muft  give  out 
an  immenfe  quantity  of  heat  ; indeed  to  keep  the  other  nineteen 
parts  of  the  animal  in  the  heat  of  ninety-lix,  in  returning  to 
the  heat,  for  the  blood  is  eftimated  to  be  in  the  proportion  of 
one  20th  of  the  weight  of  the  whole,  according  to  Dr.  Mou- 
lin. Then,  how  is  it  poftib'e  to  fuppofe  that  this  fmall  quantity 
of  heat  which  the  arterial  blood  poiTefles  above  the  venous  (viz. 
j 1.5  to  10.)  could  not  only  fupply  animal  heat  in  Iceland  ; but, 
in  inflammatory  fevers  to  increafe  it  to  fuch  an  excefs.  But  let 
us  attend  to  local  inflammations,  we  will  fuppofe  an  inflamma- 
tion In  the  foot ; the  increafed  circulation,  according  to  them, 
muft  make  the  carbonated  hydrogenous  gas  of  the  venous 
blood  enter  the  arterial,  and  increafe  the  heat  from  ii-5 
to  10  ; then  O w-ife  philofophers,  the  inflamed  foot  could  only 
receive  a little  more  than  one  degree  of  heat  above  the  ufual 
temperature  ; after  that  was  gone  where  is  the  refervoir  to  reple- 
xhfh  it  again?  the  blood  muft  go  to  the  lungs  before  this  heat  can 
be  renewed.  Pray  lot  me  afle  them  if,  under  this  review,  we 
fould  have  either  animal  heat  or  general  or  local  inflammations? 
Why,  I will  confidently  fay,  that  this  ^wonderful  refervoir  would 
not  fupply  animal  heat  enough  for  your  little  finger,  Mr, 
Cavendish. 


immenfe 
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immenfe  ftore  of  fixed  fire,  in  the  form  of  fat» 
jhall  be  able  to  ficep  over  the  winter  ; but,  in  the 
fpring  his  tat  is  gone,  being  decompounded,  and 
going  to  the  fiipport  of  his  animal  heat,  which, 
though  lo’.v  in  his  tleep,  is  fiill  contiderably  liipe- 
rior  to  the  armofphcrc.  And  another  phenome- 
non it  beautifully  accounts  tor  ; it  an  animal  body  is 
laid  in  water,  it  w ill,  in  time,  become  a fpecies  of 
fat.  The  caufe  is  this,’  not  being  expofed  to  the 
air,  it  cannot  attrad:  as  much  fixed  fire  as  to  make 
it  putrify,  or  alkalefcent ; and  that  procefs  does 
take  place,  and  it  gradually  receives  fo  much  as 
to  form  a fat  or  oily  lubfiance,  a kind  ot  wax  or 
fpcrmaceti.  Therefore,  in  a lexer  all  this  fixed 
fire  of  the  animal  is  fet  ioofe  as  adfual  heat ; na- 
ture having  fuch  a refervoir  of  fixed  fire,  the  fe- 
ver will  be  able  to  fupporc  itfclf  for  fo  long  a 
time.  To  prove  that  this  theory  is  true,  examine 
a patient  who  has  died  of  an  infiammatory  fever  ; 
if  all  his  body  is  not  principally  exhaufied  of  its 
fixed  fire:  and,  the  bodies  which  contain  this  fire 
are  not  difeharged  in  their  compound  fiate,  we 
are  certain  ; for  we  flioiild  eafily  detec^l  them. 

Now,  Mr  Cavcndifli,  all  thefe  fadls  no  man 
can  difputc,  and  they  arc  fo  obvious  that  no  one 
can  mifiake  them.  But  I am  not  fo  fanguine  as 
to  fuppofe  they  w'ill  be  admitted.  No,  I know 
the  combination  that  is  againfl  me,  and  that  they 
can  command  the  public  opinion.  But  1 know 
this.  Ma^na  eji  'veritas  et  ptevalihit  ; and  when 
truth  does  triumph,  bewaic  of  her  fentence;  I fhall 
certainly  demand  of  the  public  that  retribution 
be  made,  and  fuch  behaviour  fhevvn  in  its  pro- 
per colours,  Ignorance  fna'l  be  no  apology;  for, 
it  is  impoffible,  after  my  writings,  that  the  moft 
common  intellects  can  mifiake  them  The  gen- 
tlemen with  their  ‘‘  little  blue  backed  books, 

“ and 
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and  the  gentleman  with  the  great  blue  backccj 

book”*  are,  probably,  indifferent  to  cenfure.— r 
Indc'd  they  are  below  notice,  being  only  mere 
agents.  But  you  and  many  others.  Sir,  whom  I 
fhall  fome  day  mention,  I hope  are  not.  If  my 
dotlrine  had  received  a fair  and  candid  inveftiga-  . 
tion.  It  would  have  been  well.  But,  the  low  arts 
!o  fupprefs  it,  w'hichhave  been  employed,  betray  a 
mcanels,  which  I fuppofed  impoflible  with  philo- 
sophers. But,  Sir,  the  day  of  retribution  mu/i 
and  Jhall  come.  Now  let  me  ferioully  call  upon 
the  public  not  to  let  their  judgment  be  biafied,  but 
ferioufly  to  think  for  themselves.  What  mulf  fu- 
ture ages  fuppofe,  ^\hen  the  truth  was  fo  clearly 
pi  iced  before  them,  that  they  did  or  would  not  fee 
it  ? but  were  led  by  a fet  of dehgning  men  and  their 
mercenary  agents  Let  realon  affume  her  dignity, 
and  fliew  the  fame  fpir.it  and  fenfe  that  our  fore- 
fathers pofleffed.  Are  our  ftudics  to  inveftigare 
nature,  or  ro  exalt  the  characters  of  a few  indivi- 
duals, whofe  condudf  will  one  day  be  fliewn  in 
its  proper  colours. 

I flatter  myfelf,  1 have  made  it  clearly  appear 
to  every  impartial  perfon  that  no  oxygen-gas 
is  received  into  the  blood  by  refpiration  ; but  it  is 
turned,  in  this  procefs,  into  fixed  air,  and  that  a 
part  of  the  fixed  air  is  imbibed.  Then  let  us 

* Nlcholfon’s  Chemical  Journal’s  principal  objeft  Is,  to  keep 
up  the  abfurdities  of  the  French  theory.  • One  cannot  help  re- 
marking its  extrenne  partiality  for  this  fyftem,  and  its  defenders. 
In  Count  Rumford’s  paper,  on  the  cxplofion  of  gunpowder’, 
only  a part  Is  given.  But,  in  Dr.  Pearfon’s,  the  whole,  nay, 
even  a confiderable  part  which  the  royal  fociety  rejedlcd  giving 
to  the  public  : it  is  a journal  formed  of  all  the  trifling  chemical 
papers  that  can  he  colle6led  in  favour  of  the  French  fyftem, 

while  he  is  yet  perfeftly  mute  to  any  thing  in  its  oppofition 

Sut  it  is  a moft  puerile  performance. 
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jreafon  a little  further  upon  it ; though,  I mufi 
own,  1 ought  to  afk  pardon  of  luy  candid  intelli- 
gent reader  in  enlarging  fo  much  upon  what  ap- 
pears fo  obvious  and  clear:  but,  1 muft  apologize, 
having  fo  artful  and  powerful  a combination  againft 
me;  aiming  to  overpower,  both  reafon,  common 
fenfe,  and  julfice. 

The  office  of  the  lungs  is,  according  to  them, 
to’  take  charcoal  and  inffammable  air  from  the 
blood'.  Then  let  us  fee  what  thofe  bodies  are 
by  burning  oil,  which  the  Greenlanders  uve  upon, 
the  air,  they  fay,  performs  the  farr.e  office  as  it 
does  in  the  lungs;  taking  from  the  oil  both  its 
charcoal  and  inffammable  air;  and  leaving  the  le- 
fiduum  in  a ffate  of  zva/er.  But,  as  water  is 
not  capable  of  nou riffling  the  body  ; the  oil’s 
nouTiffiment  muff  have  been  from  the  charcv  al 
and  inflammable  air.  Then  dame  nature  ads 
a mqft  wafiefiil  and  exiraordinary  part,  contrary  to 
her  ufual  oeconomy  ; fhe  obliges  the  ffomach  and 
other  fundions  of  the  body  to  digeff  fuch  a quan- 
tity of  nourifliment,  that  if  it  is  not  conffantly 
difeharged,  even  if  the  lungs  flop  but  for  five 
minutes,  death  is  the  confequence  ; oefidcs  confu- 
ming  unneceffarily  a quantity  of  food.  Wonder- 
ful, O you  aerial  chemiffs  ! But,  as  they  (up- 
pofe,  the  food,  by  pa  fling  the  lungs,  becomes 

more  ffimulant,  according  to  Dr.  Goodwin. 

How  comes  this  ffimulus  to  be  increafed  by  ta- 
king thofe  bodies  from  it,  which  fpirics  of  wine 
are  faid  to  be  formed  of;  as  the  burning  of  fpirits 
of  w'ine;  the  fame  phenomena  are  produced,  the 
refiduurn  is  water,  and  the  air  is  turned  to  fixed 
air.  Then,  by  taking  thofe  ffimulating  bodies 
from  the  blood  and  turning  it  into  water,  the 
heart  is  ftimulated  by  this  water  to  do  its  office ; 
which,  if  the  blood  had  gone  to  it  with  all  its 

charcoal 


f V*  ) 


charcoal  and  inflammable  air  or  fpirits,  it  w6uld 
not  have  ftimulated  the  heart,  in  confequence  the 
animal  would  have  died.  But,  as  I have  forced 
tht  m into  this  opinion,  that  all  the  Are  docs  not 
come  from  ihc  oxygen-gas,  but  that  the  greateft 
part  comes  from  the  burning  body  ; then,  how 
can  it  be  fuppofed  that  the  blood,  by  lofing  char- 
coal and  inflamrn  ble  air,  bodies  which  are  com- 
pofed  principally  of  fixed  fire,  fhould  become 
nmre  fiimulant,  from  that  caufe  producing  animal 
heat. 

Pray,  ycu  wonderful  aerial  philofophers,  does 
not  fire  flimulate  the  animal  body? 

Mr.  Cavendifli,  you  and  other  philofophers,  are 
to  be  taught  the  fabfs  icfulting  from  common 
fenfe  ; afk  a child  if  fire  will  burn?  yes,  a burnt 
child  dreads  the  fire.  If  you  had  been  aware  of 
that,  you  would  not  have  perhfled  in  this  foolifh 
dodnne,  after  what  I had  before  faid.  Then  does 
, not  fixed  fire  flimulate?  Afk  a child  if  brandy 
will  not  imoxicaie?  here  let  the  child  be  your 
teache;  1 Then  how  comes  rhe  blood  in  the  lungs, 
if  the  pure  air  does  not  aef  upon  it,  to  kill  in 
five  minutes  ? as  in  this  low  temperature,  viz. 
animal  heat,  charcoal,  and  inflammable  air  cannot 
a(fl  upon  it,  they  require  a red  heat.  The  reafon 
they  aflign  is,  that  the  charcoal  and  inflammable 
air  do  not  pofTcTs  caloric,  therefore  they  wdll  unite 
in  this  low  temperature.  Bur,  you  vague  theorijisy 
will  charcoal  burn  in  this  low  temperature  of  heat, 
or  will  inflammable  air  when  condenfed  ? Will 
fpirits  of  uuise,  the  mofl:  combuflible  body  we 
know  of,  do  it?  though  thefe  bodies  pofTcfs,  ac- 
cording to  Mr.  Lavoificr,  none  of  this  caloric. — 
Then  bow  can  you  fuppoic  an  animal  is  killed  by 
its  lungs  being  flopped.  If  thefe  wonderful  agentSy 
charcoal  and  inflammable  air,  had  exuded  through 
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the  mernhrine  of  the  lungs  into  the  air  vefTeis,  in 
an  erial  ftate,  and  not  haviig  air  to  carry  them 
off;  then  upon  an  animd,  being  fuffocated,  we 
lliv  uld  have  found  the  lungs  filled  with  thefe  bo- 
dies: bur,  even  in  that  cafe,  why  fliould  they 
kill,  as  the  lungs  might  expire  them:  and,  yon 
fay,  that  thefe  bodies  are  difcharged  in  their  coii- 
denfed  ffate;  but,  in  fuffocation,  are  they  found 
in  the  lungs,  and  how  could  they  kill  the  animal? 

The  ffimulus  of  fpirits  of  wine  mull:  have 
come  from  charcoal  and  inflammable  air;  as,  in 
burning  of  it  the  refiduum  is  water;  and,  the  air, 
according  to  them,  t an  only  take  charcoal  and  in- 
flammable air  from  it.  Therefore  the  fire  and  Ifi- 
muiating  qualify  of  the  fpirits  of  wine,  muff  come 
from  Its  charcoal  and  inflammable  air;  for,  when 
the  air  takes  them  trom  it,  the  refiduum  is  water. 
In  burning  oils,  the  refiduum  is  water;  and  as 

011  affords  the  grearefi  noufilhment,  it  muff  have 
been  from  its  charcoal  and  inflammable  air. — • 
Therefore,  the  two  great  offices  of  refpiration,  ac- 
cording to  our  wife  philofophers,  are  to  take  from 
the  blood  both  its  ffimulating  and  nourifhingparts; 
turning  it  into  a ffate  of  water.  Behold  your 
wonderful  theory  diffictcd.  Mr.  Lavoificr  fays, 
that  water  confifisof  hydrogen  and  oxygen  gaffes; 
and  that  thefe  gaffes,  with  the  addition  of  charcoal, 
or  carbone,  form  alkohol  or  fpirits.  Alfo,  he  fays, 
it  appears  that  one  pound  of  olive  oil,  confifts  of 

12  oz.  and  5 grs,  of  charcoal  and  3 oz.  2 gros. 
67  grs.  of  hydri>gen.  Therefore,  dearly,  beyond 
a doubt,  thefe  bodies,  charcoal  and  inflammable 
air,  according  to  their  doc'frine,  are  the  ftimulus 
and  nourifliment  of  the  animal  fyftem;  and,  that 
the  office  of  the  lungs  is  to  take  both  the  ftimulus 
and  nourifhment  from  the  blood,  reducing  it  to 
water.  Thefe,  O you  wife  chemiffs,  are  the  clear 
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3nd  pofuive  deducJiona  Jrom  your  theory^  beyond  aft 
difpute ; the  grofs  abftirdily  of  which ^ 1 will  noC 
debafe  my  pen  by  controverting;^  It  could  only  be 
m the  way  I have  named  their  doctrine  in  the 
Gem.  Mag.  for  i y)2.  vol.  lxii.  page  815.*  [Now, 

* * This  refutation  of  Mr.  Tenant’s  hypothefis  was  in  the 
hands  of  Sir  Jofeph  Banks,  together  with  the  Refleftions  on 
Phlogifton,  or  fixed  Fire,  which  I am  now  publifliing  in  the 
Gentleman’s  Magazine,  fo  early  as  the  14th  of  March  ; and, 
very  foon  after,  they  were  in  the  Hands  of  Mr.  Cavendifh,  for 
the  purpofe  of  being  read  before  the  Royal  Society  j an  honour* 
which  1 have  been  difappointed  of.  This  is  not  the  firfl  time 
that  1 have  found  it  neceffary  to  be  very  careful  of  dates ; and, 
1 hope  I fhall  be  pardoned  for  mentioning  this  circumftance  here, 
as  I wifli  it  to  be  generally  known,  that  I had  refuted  Mr. 
Tenant’s  experimental  hypothefis  a confiderable  time  before  it 
was  done  by  a \Vriter  in  the  correfpondence  of  the  Monthly 
Review  for  March  latt.  The  fingular,  and  I hope  I may  be 
allowed  to  call  it,  abfuvd,  idea,  that  fixed  air  is  formed  of  char- 
coal and  pure  air,  originates  from  an  experiment  in  which  it 
appears  that,  when  charcoal  is  burnt  in  a given  quantity  of 
oxygen-gas,  there  is  a greater  W'eight  of  fixed  air  left  in  the  re- 
fiduum  than  the  original  weight  of  the  oxygen-gas.  But  Dr. 
Bewleyhas  proved  that  part  of  the  fixed  air  comes  from  the  charcoal, 
w'hlch,  it  is  well  known,  pofiefies  fixed  air.  But,  to  fliew  more 
forcibly  the  different  modes  of  reafening  of  our  prefent  philofo- 
phical  chemills,  let  us  examine  Mr.  Kirvvan’s  explanation  of 
Homberg’s  experiment  in  Mem.  Par.  1703  : “ If  fulphur  be 
digefted  in  oil  of  turpentine,  and  tl>en  flowly  diftilled  for  ten  or 
twelve  days,  it  will  be  converted  into  vitiiolic  acid.’'  Mr.  Kir- 
wan  fays,  that  the  vitriolic  acid  is  formed  from  the  fixed  air  in 
the  oil  of  turpentine  being  decompounded,  its  pure  air  leaving 
its  carbone,  and  uniting  to  the  fulphur. 

‘ Fiere,  according  to  Mr.  Kirwan,  the  oil  contains,  as  a com- 
ponent part,  fo  much  fixed  air  as  to  be  fufiicient  to  form  the 
fulphur  into  the  vitriolic  acid.  But,  wonderful  to  relate  ! if  this 
fame  oil  of  turpentine  is  burnt  in  oxygen  gas,  the  fixed  air 
which  is  left  is  confiderably  lefs  in  weight  than  the  oxygen  gas ; 
but  charcoal,  which  they  fay  pofTeffes  no  fixed  air,  leaves  the 
fixed  air  heavier  than  the  pure  air.  But^  as  a proper  explanation  o£ 
the  experiment,  let  us  attend  to  Dr.  Bewley.  “ Here  it  ap- 
pears that  two  high  phlogiftic  bodies,  by  the  a^lion  of  heat, 
without  either  dephlogifticatcd  fiir  or  acids,  wiH  have  their  phio- 
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Now,  Sir,  T publicly  declare  to  you  and  to  the 
world,  there  is  not  a more  clear  fadt  in  philofo- 
phy,  than  that  my  theory  is  true,  in  fuppofing  that 
the  blood  receives  from  the  air,  its  fixed  fire,  which 
neutralized  the  fixed  air  of  the  pure  air,  and,  in 

confequence 

gifton  turned  into  actual  heat.  The  oils,  and  likewlfe  the  phlo- 
gjfton  of  the  fulphur,  are  confumed,  fo  as  to  form  aftual  heat, 
there  being  a flow  and  gradual  combuftion.  But,  if  the  ope- 
rator is  not  very  cautious,  he  will  be  made  fenfible  of  the  com- 
buftion by  the  exploding  of  the  vcftels. 

“ It  is  furprlling  to  fee  the  moft  clear  and  obvious  fafts  vvreft- 
ed  by  their  hypothefes.  Mr.  Kirvvan  fays,  it  is  by  the  fixed 
air  uniting  with  the  fulphur,  the  fulphur  being  firft  dephlogifti- 
cated.  Now,  if  vve  allow  that  the  oil  contains  fixed  air,  what 
was  to  decompound  it,  what  to  dephlogifticate  the  fulphur,  and 
what  became  of  all  the  phlogifton  ? It  furely  muft  have  adted 
the  part  of  an  invlfible  fpint.  But,  by  attending  accurately  t-o 
the  experimeut,  you  may  fenfibly  perceive  a flow  combuftion, 
with  a feparati  n of  heat  and  light.”  See  Bewley's  Treatife 
on  Air,  p.  6o. 

* But  Dr.  Bewley  having  (hewn  the  fallacy  of  their  argu- 
ments In  refpeft  tp  the  compofition  of  fixed  air,  when  fpeaking 
of  pure  air  being  formed  by  expofing  pure  water  impregnated 
•with  fixed  air  to  the  rays  of  the  fun,  concludes  in  this  jocular 
ftraln  : “ Now,  can  Mr.  Lavoifier,  upon  the  formation  of  pure 
air  from  fixed  air,  find  the  carbone,  wliich  ought  to  have  been 
depofited  in  the  water,  being  fet  free  from  its  combination  with 
fixed  air  ? Nay,  will  it  not  give  our  reader  a laughable  furprife 
when  I tell  him,  that  Mr.  Lavoifier  ferioufly  propofes  a manu- 
faftory  to  obtain  charcoal  by  the  decompofition  of  fixed  air  ? — 
See  his  Elements,  p.  230.  but  I will  hint  to  him  a better 
manufaftory,  and  one  more  conformable  to  his  hypothefis.  He 
fays,  that  water  confifts  of  hydrogen  and  oxygen  gaffes,  and 
that  thefe  gaffes,  with  the  addition  of  cat  bone,  or  charcoal,  form 
alkohol  or  fpirits.  Now,  as  the  river  Srine  produces  plenty  of 
water,  and  as  charcoal  is  a cheap  commodity,  the  tranfmutation 
of  water  into  fpirits  would  be  a manufaftory  that  would  turn  to 
good  account.  This  would  lower  the  price  of  blench  braiidv 
in  Old  England ; or,  as  feveral  of  our  Englifli  chemifts  are  no 
lefs  induftrious  and  Ingenious  tha.i  Mr.  l.avoifier,  the  Thames 
might  be  turned  into  good  Britifh  fpirits  ; which  would  render 
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confequence,  becomes  a ftimuliis  to  tbe  heart,  and, 
in  Ihort,  to  the  whole  animal.  From  mufcula 
action,  and  the  beating  of  the  arteries,  this  fixed 
fire  is  decompounded  into  animal  heat ; and,  in 
confequence,  the  blood  is  brought  again  to  the 
lungs  to  get  it  replenifhed  with  fixed  fire. 

Now, 


that  article  ftill  cheaper.  But,  alas  ! this,  I am  afraid,  will  Hill 
be  one  of  the  chemical  defiderata  ; and,  as  this  kind  of  chemif- 
try  will  not  effedl  fo  much  good,  an  ala  m may  be  fpread  on 
the  other  hand.  For,  according  to  them,  water  is  formed  of 
inflammable  and  oxygen  gaffes,  two  bodies  the  moil  combuflible  in 
nature.  If,  therefore  they  fhould  be  able  to  let  the  Thames  on 
fire,  London  would  be  in  danger  of  being  reduced  to  afhes.” 

* Had  our  chemico-aerial  philofopheio  not  ituck  fo  clofely  to 
their  experiments  in  bottles  and  glaffes,  ciuci’olesand  gun-barrels, 
but  looked  into  nature,  and  tried  if  their  theory,  would  account 
for,  or  be  confirme  by,  other  phenomena  they  would  have  fore- 
feen  and  avoided  the  dance  of  abfurdities  into  which  it  has  led 
them. 

But  to  follow  Dr.  Bewley’s  facetious  manner,  Mr  Lavolfi.'r, 
in  his  Elements,  p.  io6,  fays.  It  appears  that  one  jxnind  of 
olive  oil  confifts  >'f  12  oz.  5 gros,  5 grains,  of  charcoal,  and 
3 oz.  2 gros,  67  grains,  of  hydrogen,”  Now,  wood  in  being 
charred  well,  by  the  adtion  of  the  Are,  gives  out  nearly  the  fame 
proportion  of  hydrogen,  or  inflammable  air.  Then  wood  and 
olive  oil  are  the  fame  body  Bui,  to  be  mo’*e  exatl,  by  heating 
charcoal  red-hot,  you  may  make  it  imbibe  the  fame  proportion 
of  the  purefl  hydrogen  from  met.als,  about  the  fourth  of  its 
weight,  chemically  attrafting  it  with  great  avidity,  then  they 
ought  to  form  olive  oil ; but  would  Mi . Lavoifier,  or  his  adhe- 
rents, wifh  for  fuch  oil  to  drefs  their  fallads  wdth  ? Mofl  of  our 
aliments  are  fuppofed,  by  thele  new  theories,  to  be  principally 
formed  of  carbone,  or  charcoal;  but  I am  afraid  it  would  be 
found  difficult  of  digeflion.  Mr.  Tennant,  in  his  dtcompofitlon 
of  fixed  air,  formed  charcoal  that  would  not  burn,  it  being  prin- 
cipally the  earth  of  the  lime,  or,  in  other  words,  charcoal  upon 
a par  with  the  fallad-oil  of  Mr.  Lavoifier. 

Yet  fuch  are  the  ablurdities  of  our  modern  theories.  But, 
as  Mr.  Kirwan,  in  his  Lfiay  upon  Phlogifton,  p.  52,  fays,  “ It 
is  impoffible  to  deny  all  credit  to  thofe  who  alTertcd  that  lime- 
water  was  precipitated  by  taking  the  eledlric  fpark  in  common 
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Now,  I call  upon  all  the  philofophers,  teachers 
of  chemiftry,  &c.  no  longer  to  patronize  this 
abfurd  French  theory,  fo  oppolice  to  common 
ienle.  But  if  they  are  jUll  aeaf  to  reafon^  candour^ 
and jufticcy  1 hope  the  impartial  world  %mll  pajs  a 
jujly  public y and  fair  cenfure  upon  them.  i have 
called  upon  them  to  relinqnilh  or  defend  their 
abfurdities.  1 have  challenged,  coaxed,  and  ir- 
ritated them  to  It ; but  all  to  no  purpole.  They 
well  knowing  that  to  deTnd  them,  would  bring 
them  to  public  noticej  and  their  abfurdiiies  would 
be  condemned,  laughed  at,  and  ridiculed. — 
Therefore,  they  prefume,  upon  their  fuppofed 
great  names,  their  pompous  apparatus,  and  their 
arrful  combination. 

But  1 pofitively  declare,  that  all  their  boafted 
experiments'  in  their  laboratory,  are  only  to  be 
rationally  explained  upon  my  theory  ; calling  up- 
on them  to  produce  even  one  againit  it;  for,  w'hcn 
clofely  examined  by  their  own,  there  are  the  fame 
abfurdities,  inconfillencics,  and  eriors,  as  I have 
juft  fhewn  that  there  is  in  its  explaining  the  phe- 
nomena of  refpiratioii. 

But  let  us  now  confider  the  procefs  of  vegeta- 
tion, Its  adion  upon  the  air,  and  fee  if  it  w ill  not 
ftiew  the  fame  errors  in  their  theory.  Vegetables 
adt  upon  air  ihe  fame  as  animals  do;  reducing  ic 
to  fixed  air.  We  know  that  vegetables  cannot 
live  without  air,  the  fame  as  animals.  And,  ac- 
cording to  our  wife  theorills,  it  is  by  giving  to 

air,  though  it  did  not  fucceed  with  Mr.  Cavendilh,  either  from 
his  ufing  an  inftrument  of  different  power  from  that  ufed  by 
others,  or  air  phlogitticated  by  a different  procefs.”  Now,  in 
order  to  conclude  this  long  note,  permit  me  to  afk  Mr.  Lavpifjer, 
if  he  can  pofTibly  fuppofe  the  eledlrlc  fpark  to  be  charcoal  ? — 
Yet,  according  to  his  theory;  it  mull  be  charcoal  by  turning 
pure  air  into  fixed  air.^ 
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the  air  their  charcoal ; and,  they  fay,  that  char, 
coal  IS  the  food  of  vegetables,  it  being  this  body 
they  receive  from  manures.  And  it  is  this  body 
tha;  they  fay  the  air  receives  from  them,  fo,  the 
vei.-e(ables  are  juft  the  agent  to  tranfmit  this  body 
to  the  air,  then  how  are  they  nouriflted  ?"  I fup- 
pofe  they  will  fay  a part  is  retained  by  the  vegeta- 
blrs.  Bui  let  us  fee  if  that  is  the  cafe. 

If  you  take  a mullard  feed  and  examine  the  char- 
coal it  contains  and  then  take  one  and  place  it  in 
cotton  and  moiffen  it  with  the  purefl  diftilled 
witcr,  It  will  gro.v  mod  luxuriantly,  producing 
a number  of  the  fame  feeds  ; here  is  a great  accu- 
mulation of  charcoal,  then,  how  could  it  have 
received  it  ? Why,  our  wife  theorids  fay,  it  js 
done  by  giving  charcoal  to  the  air.  It  being  like 
Fomin  itus’s  pu’-fe,  the  more  was  given  out  of  it, 
it  became  me  t oiler. 

Can  we  have  a more  convincing  argument;  that 
the  air  aits  upon  the  vegetable,  by  giving  it  its 
fixed  fire:  for,  how  hot  and  fpicy  this  vegetable  is, 
and  how  quick  it  grew'  I Then,  doubtlefs,  all 
this  hot  rpicy  oil  which  both  the  vegetable  and  its 
feeds  poffefs,  either  came  from  the  air;  or  from  the 
■W’ater,  they  containing  a fine  green  oil.  And,  we 
kn  ow  that  in  order  that  vegetables  fhould  poflefs 
this  fine  green  oil,  they  mud  be  expofed  both  to 
the  air  and  fun.  And,  certainly,  beyond  a doubt, 
receiving  their  fire  which  the  vegetable  confolj- 
dates  into  irs  fubdance.  For,  it  is,  well  known 
that,  that  pirt  of  the  vegetable  which  is  covered 
or  excluded  from  the  air  and  fun,  becomes  white 
and  blanciied,  loofing  its  fine  green  oil  which 
gives  It  that  green  colour.  Therefore,  demondra- 
b y as  this  gicen  oil  is  got  from  the  air  and  fun,  it 
mud  be  formed  of  fixed  fire,  and  not  of  Carbone 
or  inflammable  air ; as  the  air  could  not  give  the 
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vegetable  thcfc  bodies;  nay,  if  it  is  nor,  they  fry; 
conftantly  taking  rhcfe  bodies  from  it,  the  vegeta- 
ble dies;  and  the  fun  could  not  give  it  charcoal, 
&c.  Then  does  nor  this  immediately  prove,  triau 
this  oil  confids  of  fixed  fire,  and  when  it  is  burnt 
in  the  open  air,  the  air’s  fixed  fire  being  let  loole, 
fers  alio  ..  if-  the  oil’s  fixed  fire?  Ir  conirquer.ee, 
the  air  is  Iclt  a->  aerial  acid,  having  i -If  rhe  fixed 
fire  in  both  procthls,  viz.  vegetation  and  com- 
bufiion. 

And  another  obfervation  I muft  make  uron 
this  vegetable:  as  it  has  nothing  bur  the  diffilKd 
water,  no  earthly  mineral  fubflance  to  enter  its 
circulation,  it  therefore  receives  all  its  nourifli- 
ment  from  the  air;  and  which,  we  have  fhewn  is 
principally  fire,  either  fix'ed  or  free : thcretorc, 
rhefe  circumfiances  fufficiently  account  for  its  hot 
■pungent  tafie  and  quality,  and  its  growing  fo 
quickly.  Why  all  the  hot  aromatics  grow  in  hot 
climates,  is  owing  to  fire  abounding  fo  much 
there;  while  the  more  arefeent  vegctatilcs  grow 
in  colder  climates. — Let  the  w orld  be  no  longer 
fmpofed  upon  by  a fee  of  defigning  men  ; a fet  of 
fuperficial  obfervers,  experimenters,  and  realoners, 
but  think  for  themfelves. 

It  is  very  extraordinary  how  the  philofophical 
world  is  blinded  by  the  authorities  of  thofe 
to  whom  it  is  attached.  Or.  Priefilcy  had 
fallen  into  the  error  that  azote  was  the  proper  air 
for  vegetable  life;  but,  which  opinion  was  clear- 
ly confuted,  both  by  the  great  Scheeie  and  myfelf. 
Yet  Mr.  Gough  pertinaciouily  adheres  to  it;  ap- 
parently becaulc  Dr.  Priefiley  was  of  that  opinion*. 
Yet,  even  his  own  experiments  diredtly  confute  it. 
He  fays,  p.  493!  “ Hence  it  appears,  that  the 

putrefadlive  fermentation  deftroys  the  vegetaw. 
“ tive  power  of  feeds  furrounded  by  a%ote  or  co- 
vered 


( ) 


« vpred  bv  vvater : confequently  the  prefence  of 
(uygetie  is  neceflary  for  preventing  this  deftruc- 
‘ 'ive  procefs ; which  it  does  by  producing 
another,  that  may  be  called  the  vegetative  fer- 
mentation. ’* 

Blit  then,  according  to  that  blind  partiality,  he 
fuppolcs  that  vegetation,  after  the  firfl  period, 
differs  as  the  vegetable  gets  older;  and,  the  ex- 
periment to  prove  this,  is,  a flip  of  fpearmint, 
the  bottom  of  it  was  placed  in  river  water,  with 
all  Its  pure  aif,  and  alfo  expofed  to  the  air;  but 
the  top  was  placed  in  azote,  and  expoTed  to  the 
light.  He  fays,  “ The  leaves  began  to  wither  in 
a few  days  ” 

My  reader  will  fmile,  no  doubt,  at  his  proof.— 
The  leaves  falling  off,  A number  of  frefh  flioots 
**  appeared  in  their  places,  both  under  the  water 
and  under  its  furface.”  But,  Mr.  Gough,  do 
you  not  know  chat  water,  with  vegetables  in  it, 
will  produce  pure  air,  when  expofed  to  the  light ; 
and  alfo,  that  water  contains  a great  quantity  of 
pure  air.^  Therefore,  this  active  vegetable  will 
receive  oxygen  gas  fufficient  to  make  fome  frefli 
fhoots.  But  if  azote  was  the  proper  air  for  ve- 
getables, how  came  the  leaves  to  wither  fo  imme- 
. diately.  If  you  were  expofed  to  an  atmofphere 
that  made  your  limbs  drop  of,  w'ould  you  fay 
that  was  the  proper  air  for  animal  life;  and  which 
immediately  killed  infants,  as  it  does  the  infant 
vegetable  ? the  frefli  flioots  appearing,  only  proves 
that  the  flip  had  an  internal  circulation. 

But,  Sir,  take  two  vegetables  ; both  placed  in 
the  earth,  and  even  in  vvater,  with  one  of  their 
upper  furfaccs  in  atmofpherical  air,  and  the  other 
in  pure  azote,  both  over  mercury,  and  then  you 
w ill  clearly  fee  that  the  one  is  the  proper  pabulum 
of  vegetable  life,  and  the  other  direcT:ly  noxious 
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to  it.  Vegetables  require  pure  air,  and  a6l  the 
fame  upon  it  as  animals  do,  receiving  its  fixed  fire. 
But  their  blood  and  juices  have  not  that  firong 
attraction  for  fixed  fire  which  animal  blood  and 
juices  have.  Difeovered  by  the  one  becoming 
putrid  fo  much  fooner  than  the  other. f 

The  Iheep  is  an  animal,  whofe  pafiurage  enriches 
the  ground  confidcrably  more  than  anv  other  ani- 
mal. Then,  how  is  this  to  be  accounted  for  by 
the  French  theory;  as, according  to  it,  the  ground 
niufi:  be  incorporated  with  more  charcoal:  and,  as 
the  office  of  the  fheep’s  lungs  is  to  give  the  air 
charcoal,  from  whence  then  could  the  fhcep  glv6 
the  ground  the  charcoal  ? Alfo,  it  is  well  known 
that,  if  the  grafs  which  the  ground  produces,  was 
regularly  ploughed  into  it  again,  the  pooreft  foils 
would,  by  this  management,  become  the  richeft. 

Flow  is  this  accounted  for  ? Vegetables,  you  fay, 
give  charcoal  to  the  air.  Nay,  if  it  is  not  con- 
Ifanrly  doing  it  the  vegetable  dies.  Then,  un- 
doubtedly, the  foil  ought  to  have  been  exhaufied 
of  its  charcoal ; even  though  the  vegetables  were 
ploughed  into  it  again.  Js  it  not  w ell  known  that, 
expofing  the  earth  to  the  air,  by  what  the  farmers 
call  tallowing,  the  ground  becomes  richer?  Then 
this,  according  to  your  theory,  mufi:  be  by  the 
air  receiving  charcoal  from  the  earth.  But  attend 
to  my  explanation. 

-f-  That  charcoal  contains  aerial  acid,  as  well  as  inflammable 
air,  appears,  from  an  experiment  of  Mr.  Scheele’s,  p.  182.— 
**  The  charcoal  is  moft  proper  for  the  purpofe,  fince  it  is  a ful- 
phur  compounded  of  phlogiflon  and  aerial  acid.  If  coals  be 
ground  together  with  alkali,  made'cauftic  by  quick-lime,  or  fire, 
and  then  dUtilled  In  a glafs  retort,  in  an  open  fire  a great  quan- 
tity of  inflammable  air  is  thus  obtained,  containing  no  aerial 
acid  ; if  a bladder  be  tied  to  the  mouth,  the  alkali,  on  the  other 
hand,  lofes  its  caufticity  aud  eflFervefces  with  acids.’' 
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The  iheep  being  the  mofl  enriching  arnimal  fot 
ground,  is  owing  to  its  fieecy  coat  in  refifling  the 
air’s  taking  from  it  its  animal  heat;  in  confe- 
quence  this  heat  is  retained  in  the  body,  and 
forms  fat  or  oil;  and  its  manure  is,  in  confequcnce, 
fo  much  more  phlogiflic,  or  poirefiing  more  fixed 
fire-  Alfo,  as  vegetables  atfi:  upon  the  air  the  fame 
as  animals,  receiving  its  fixed  fire;  and  the  fun 
likewifc  giving  them  fixed  fire;  when  they  are 
ploughed  into  the  earth  again,  it  mufl  receive 
much  additional  fiic.  Vegetables  are  well  known 
to  polTefs  a degree  of  vegetable  heat  above  the 
circumambient  air;  in  fliort,  vegetables  arc  only 
animals  of  much  lower  degree.  And  do  we  non 
know,  that  the  different  fpccies  of  both  impercep- 
tibly run  into  each  other;  naturaiiffs  not  being 
able  fometimes  to  diltinguiih  the  gradation. — 
Oils  afford  the  greatefi:  nourilhment  both  to 
animals  and  vegetables,  and  are  they  not  formed 
of  fixed  fire?  Alfo,  the  beft  manures  are  thofe 
which  pofTefs  the  mofi:  fixed  fire;  and,  likewife, 
which  confifl  of  bodies  that  have  the  greatefi  at- 
tracflion  for  the  air’s  fixed  fire.  Jn  fattening  ani- 
mals they  often  give  them  food  made  acefeent, 
which  attrads  the  air’s  fixed  fire. 

Chcmiflsj  feeing  the  extreme  abfurdity  in  which  I 
have  placed  Mr.  Lavoificr’s  theory  of  caloric,  upon 
Dr.  Black’s  doflrinc  of  latent  heat  ; have,  therefore, 
rim  into  the  oppolitc  extreme,  and  fay,  all  the  fire 
comes  from  the  burning  body.  They  think,  that 
they  can  reconcile  this  change  with  the  refl  of  Mr. 
Lavoifier’s  fyflcm  : one  would  fuppofe  I had  not 
to  contend  with  rational  men,  but  children.  Thev 
actually  cannot  carry  their  ideas  to,  or  reafon  upon 
the  molt  obvious  and  clear  fads.  If  in  burning 
metals,  as  there  efcapes  fuch  an  immenfe  body  of 
adirnl  fire,  which,  according  to  this  new  dodrine, 
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fnulT  have  rcfided  in  the  metal ; therefore  mufl 
not  this  immenfe  body  of  fixed  fire  have  had  fome 
efiential  office  to  do  in  the  metal,  to  change  its 
properties,  and  to  alter  its  chemical  principles. 
Can  you,  Mr.  Cavendiffi,  reconcile  their  abfurdity? 
We  fee  earths  by  being  expofed  to  a firong  fire, 
formed  into  glafs:  if  fixed  fire  is  ufed  as  alkaline 
/alts,  it  will  aid  the  procefs ; are  we  to  commit  a 
f^reater  abfurdity  by  laying  this  alkaline  fait  is  pure 
charcoal,  according  to  fame  late  experiments. 

If  I add  alkaline  fait  to  the  calx  of  lead  it  will 
form  it  into  a giafs;  if  the  volatile  alkali  or  alkaline 
air,  &c.  it  will  form  it  into  a metal;  even  with 
thofe  calces  of  lead  which  have  given  out  all  their 
pure  air,  thefe  phenomena  will  take  place. f Then 
by  burning  the  metal  the  volatile  alkali  will  be 
confumed  as  atfiual  fire,  and  the  metal  becomes  a 
calx  again.  If  in  burning  nitre  and  lead  a great 
deal  of  atfiual  fire  is  let  loofe  and  the  metal  be- 
comes a calx  ; here  the  fire,  they  allow,  comes 
from  the  metal.]:  If  1 burn  nitre  with  charcoal, 

all  the  fire  mufl:  come  from  the  charcoal ; but 
if  I burn  the  nitrous  acid  and  effential  oils,  then 
all  the  fire  muff  come  from  the  oils;  or-  in  bur- 
ning bodies  in  the  dcphlogifiicatcd  marine  acid 
air  the  fame  phenomena  rake  place : then  let  us 
enquire  how  the  different  combuftions  arc  con- 
ducted. According  to  this  new  theory,  the  nitrous 
acid,  and  cfTential  oils,  mufl  burn  in  this  manner: 

f Here  it  clearly  appears,  that  fire  of  a high  concentration 
forms  metallic  earths  into  a metal,  and  fire  of  a lefs  concentration 
into  glafs.  Even  fire  will  produce  the  fame,  if  ftrongly  urged  to  the 
calx  of  lead  (without  addition)  it  will  form  the  calx  into  a metal, 
but  if  not  ftrongly  urged  more  of  it  will  become  glafs. 

f And  in  Mr.  Cuthbertfon’s  experiments,  by  the  a6live  fire 
of  eleftricity,  the  metal  will  be  burned  into  a calx  in  vacuo  in 
;^xed  air  or  in  azote,  here  there  was  no  oxygen-gas  in  the  procefs. 

the 


M 2 


( 84  > 


the  pure  air  of  the  nitrous  acid  mufi:  attrac5l  the 
charcoal  and  inflammable  air  of  the  eflential  oils, 
and  upon  the  oils  loofing  their  carbone  and  inflam- 
mable air,  their  fire  alfo  becomes  loofe  and  aeflual ; 
fo  that,  inlfead  of  inflammable  bodies  or  phlo- 
giflon  and  caloric  repelling  one  another,  accord- 
ing to  Dr.  Crawford,  it  is  the  reverie : for,  as  bodies 
part  with  the  one  they  part  with  the  other,  and 
as  pure  air  imbibes  the  one  from  the  burning  body, 
the  other  alfo  leaves  it. 

Poor  Dr.  Crawford!  if  thou  hadfl  been  alive,  thou 
wouldfl  have  feen  how  our  aertal  philofophers 
mangle  every  thing,  even  thy  erroneous  dodlnne; 
the  doc^trine  upon  which  they  founded  their  own. 
ElTential  oils,  burning  in  air,  leave  a refiduum  of 
water:  here  then  eflential  oils  conflfl:  of  charcoal, 
inflammable  air,  and  caloric.  But  let  us  take 
pure  carbone  and  pure  inflammablf*  air  leparately, 
and  burn  them ; charcoal  and  pure  a:r  like- 
wife  burn  : then  charcoal  confifts  of  carbone  and 
caloric,  inflammable  air  and  pure  air  burn  in  the 
mofl:  violent  manner,  then  inflammable  air  confifts 
of  inflammable  air,  and  an  immenfe  quantity  of 
caloric ; condenfed  inflammable  air  forms  an  oil, 
then  it  alfo  poflelTes  an  immenfe  quantity  of  fire. 

Now  let  us  carry  ibis  wife  netial  dotlrine  to  re- 
fpiration  and  putrefadliun.  In  refpiration,  the  air 
attra(fts  even  through  the  membrane  of  the  lungs, 
they  fay,  thefe  grofs  bodies,  charcoal  and  inflam- 
mable air,  from  the  blood,  but  no  heat  is  fet 
loofe;  the  lungs  fhewing  no  more  heat  than 
the  reft  of  the  body.  In  putrefac^tion,  alfo,  the  air 
imbibes  from  the  blood  or  animal  fiefh,  carbone 
and  inflammable  air,  but  no  fire  takes  place,  feen  by 
placing  a thermometer  in  a cadaverous  body. — 
But  ftill  more  wonderful  1 Mr.  Cavendifli;  I will 
place  yourabfurd  theories  in  a ftill  ftrongcr  light,  if 
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f)oJfibIe.  The  black  globules  of  the  blood,  by  giving 
10  the  air  their  carbonc  and  inflammable  air  pro- 
duce no  fire  or  heat.  But,  if  rhde  globules  which 
are  novv  red,  be  burned  in  the  air,  they  will  give 
more  charcoal  and  inflammable  air  to  the  pure  air, 
than  they  would  if  burned  as  black  globules;  and, 
in  the  lafl  procefs  give  out  an  amazing  quantity  of 
fire;  far  more  fire  than  they  would  have  given  out 
if  burned  as  black  globules.  Then,  mult  not  this 
conclufion  flrike  every  man  of  common  JenJe  and 
reajon^  that  the  black  globules  receive  caloric  from 
the  air  in  refpiration  and  putrefaction  ; and,  as 
the  pure  air  becomes  fixed  air  and  water,  in  refpi- 
ratioB,  it  mufl:  be  loofing  its  fixed  fire  and  water 
which  neutralized  them  into  that  fire  air,  called 
pure  air. 

For  if  pure  air  is  made  fixed  air  and  water,  by 
charcoal,  and  inflammable  air,  received  from  the 
blood,  in  refpiration,  being  to  its  full  faturation 
(for  the  red  globules  will  not  injure  the  air  any 
more) ; how,  in  the  name 'of  common  fenfe,  have 
the  red  globules  more  charcoal  and  inflammable 
air  to  give  to  the  air  when  burned,  than  they 
had  before  they  paffed  the  lungs.  What  can 
be  clearer:  have  i.not  inconteflibly  proved  that 
fixed  air  and  water,  applied  to  the  rays  of  the  lun, 
become  pure  air,  the  fire  neutralizing  the  aerial 
acid  } w'ill  not  the  volatile  and  fixed  alkalies  neu- 
tralize acids  1 and  have  Inot  proved  them  to  he  fixed 
fireF  They  fay  that  the  charcoal  and  inflammable 
air,  which  the  blood  gives  to  the  air  in  refpiration, 
are  in  theflate  of  condenfed  hydro-carbonated  air; 
but,  will  this  condenfed  hydro  carbonared  air,  burn 
in  the  temperature  of  animal  heat?  Nay,  in  a far 
lower  degree  of  heat  bodies  putrefy  ; w hich  is,  ac- 
cording to  them,  a procefs  of  combuflion.  Bur, 
had  phiiofophersbccn  anxious  to  invcfligaie  truth, 
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they  would  have  known  that,  this  hydro-carbonated 
air  is  made  from  ether  and  cirential  oils,  by  heat.* 
Then  will  thefe  oils  and  ether  burn  in  pure  air,  in 
thefe  temperatures? 

J fayy  exprejslyy  that  there  is  not  one  experiment  of 
theirs  but  which  can  be  explained  upon  my  (yfeniy  and 
by  no  other ; and  1 have  repeatedly  called  upon  them 
to  prove y if  they  caUy  to  the  contrary  ; they  have  ne- 
ver been  able  to  do  //,  but  jkiilk  behind  their  pompous 
apparatus  and  fuppofed  great  na'mes. 

That  fire  entering  into  bodies,  in  large  propor- 
tions, certainly  mufi  make  a part  of  thofe  bodies. 
Thus,  in  fiilphur,  phofphorus,  &c.  For,  when 
thofe  bodies  are  burned,  an  acid  appears  (even 
when  no  oxygen  gas  is  in  the  procefsj  as  the  vi- 
triolic, phofphoric,  acids : and,  as  we  fee  alkaline 
falts  are  principally  formed  of  fixed  fire,  which  we 
mu/l  know  neutralizes  acids  ; therefore,  as  the  acid 
of  pure  arr  is  neutralized,  no  acid  appearing  till  it 
has  been  burnt,  and,  in  confequence,  lofi:  its  fire, 
the  fame  as  when  fulphur  was  burnt ; is  it  not  clear 
it  is  from  the  fame  caufe?  Which  is  demonftra- 
ble:  as,  ,by  expofing  fixed  air  and  water  to  the 
rays  of  the  fun,  we  can  make  a pure  air,  of  the 
fame  kind  as  the  pure  air  of  atmofpherical  air; 
not  fo  high  a concentrated  air  as  the  pure  air  of 
the  laboratory.  Alfo,  this  pure  air  of  the  labora- 
tory is  made  from  an  acid,  being  neutralized  by 
fire  in  the  procefs,  as  we  have  explained* 

Mr.  Lavoifier  was  under  a needfity,  from  his 
doifirine,  of  calling  pure  air  the  acidifying  princi- 
ple : he,  therefore,  called  it  oxygen-gas.  For,  ac- 
cording to  his  dodrine,  thofe  phlogifiic  bodies, 
fulphur,  phofphorus,  and  charcoal,  w'ere  all  turned 

* See  the  late  French  publications  where  both  ether  and  the 
cfltntial  oils  were  formed  into  their  hydro-carbonated  air  by  heat. 
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to  an  acid,  by  being  compounded  with  it,  vi/.. 
the  vitriolic,  phol'phoric,  and  carbonic  acids. — 
But  then  our  late  philofophers,  feeing  that  in  ma- 
ny procefTcs,  where  pure  air  is  imbibed,  their  doc- 
trine fays  no  acid  is  generated:  as,  in  the  firing 
of  pure  and  inflammable  airs,  they  fay,  wate? 
and  no  acid  is  generated.  But,  that  there  is  an 
acid  generated,  in  this  procefs,  is  fully  proved  by 
my  former  experiments  and  publications  ; alfo,  by 
Dr.  PriefUey’s  two  late  publications  (which  arc 
principally  taken  from  mine)  and  more  particu- 
larly from  the  new  experinTiCnts  named  in  this  let- 
ter. But  let  us  confidcr  this  doeftrine  of  their’s 
more  clofely,  and  fee  what  abfurdities  it  leads 
to.  Pure  air,  according  to  my  doctrine,  is  form- 
ed of  an  acid,  water,  and  a concentration  of  fire, 
fomething  fimilar  to  alkaline  fairs ; and  when 
made  from  nitre,  of  its-acid  and  alkali ; but,  upon 
heats  being  applied,  the  acid  being  fixed  to  the 
alkaline  fair,  is  not  therefore  fo  foon  acrilizod,  as  it 
is  when  by  icfelf : but,  as  it  has  a flrong  attraction 
for  fire,  difcovered  from  its  being  fo  eafily  evapo- 
rized,  alfo  from  the  explofion  of  gunpowder,  it 
being  from  its  attraction  for  fire,  therefore,  flies  of 
with  it,  and  produces  thofe  great  mechanical 
powers  feen  in  Count  P.umford’s  experiments. — 
Then,  as  the  acid,  along  with  the  water  which  the 
nitre  contains,  attrads  a great  quantity  of  fire,  and, 
as  the  acid  attrads  fire,  it  lofcs  its  attradion  for 
the  alkali,  feen  from  heated  nitre,  that  even  the 
vegetable  acic3  can  let  the  nitrous  acid  free  from 
the  alkali  ; but  then  it  is  fet  free  in  its  phlogifti- 
cated  flate,  or  a ftate  in  which  it  poireffes  a quan- 
tity of  fixed  fire,  or  that  aCtual  fire  which  it  has 
fixed  in  the  procefs.  And,  as  the  nitre  is  expo- 
fed  to  a great  heat  in  the  procefs ; the  nitrous  acid, 
and  the  water,  receive  fucha  qua.nriry  as  to  beaeri- 
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Jized ; but>  their  attradion  for  the  alkali  makes  them 
receive  a fmall  proportion  of  it,  fo  as  to  form 
that  neutral  body  called  the  pure  air  of  the  labo- 
ratory: but  I have  (hewn  it  is  not  fo  good  an  air 
as  the  pure  air  of  the  atmofphere,  as  that  is  form- 
ed from  the  fire,  or  folar  rays  of  the  fun,  fixed  air 
and  water;  therefore,  an  air  not  of  fuch  a high  con- 
centration of  fixed  fire,  as  the  pure  air  of  the 
laboratory;  the  latter  not  anfwering  fo  well  for 
cither  animal  or  vegetable  life,  but  burns  with 
cracklings  as  if  it  was  full  of  fome  combuftible 
matter,  as  Dr.  Pi  iefilcy  has  \vell  obferved.  Fixed 
air  and  water,  by  being  expolcd  to  the  fun,  will 
form  pure  air;  which  1 have  proved  in  the  mofi: 
unexceptionable  manner.  See  my  former  wri- 
tings. rherefbre,  when  this  neutral  air  is  burned 
■with  inflammable  bodies,  an  acid  muff  always  ap- 
pear : if  the  fire  is  very  intenfe  it  will  take  from 
the  air  its  aerial  form,  the  refiduum  being  water, 
and  an  acid;  as  in  the  burning  of  inflammable  and 
pure  airs.  Or,  when  fulphur  or  phofphorus  are 
burnt  in  pure  air;  as,  they  are  formed  of  the  vi- 
triolic and  phofphoric  acids,  with  a high  concen- 
tration of  fixed  fire  ; the  intenfity  of  the  burning 
being  fo  confidcrable,  along  with  the  dry  acids, 
being  robbed  of  their  fixed  fire,  or  phlogifion  by 
combufiion,  will  attrai^l,  forcibly,  both  the  fixed 
air  and  water  of  the  pure  air  ; otherwife,  how 
fhould  thefe  acids  be  in  a fluid  fiate,  after  the  pro- 
cefs,  if  they  had  not  imbibed  water  fi-orn  the  pure 
air : for,  even  a quantity  of  water  may  be  got 
from  them  after  the  procefs,  and  yet  they  will  be 
ftill  fluid.  Therefore,  when  in  the  ftate  of  fulphur, 
or  phofphorus,  no  one  can  fuppofe  they  contain 
■water,  but,  arc  the  dry  acids  united  to  fixed  fire. 

Why  this  phlogiffic  neutral  aerial  body,  called 
pure  air,  is  nccefiary  to  combufiion,  is,  that  its 
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fire  is  fo  loofe  that  it  is  ealijy  fct  free  as  adtual  fire; 
and  therefore  a6ts  as  an  agent  in  fetting  loofc  the 
fixed  fire  of  the  fulphur  and  phofphnrus.  Bur, 
the  ;^tmotfphcre’s  air’s  fixed  fire  is  more  loofely 
combined  than  tbe  pure  air  of  ebemifis;  there- 
fore phofphonis  burns  in  the  former  in  a lower 
temperature  than  the  latter  ; alfo,  the  fornjer  fup- 
ports  animal  and  vegetable  life  fo  much  better 
than  the  latter.  For,  it  is  owing  to  this  loofe  con- 
centration of  its  fire;  that  Dr.  Priefiley  and  Mr. 
Bergman  found,  even  the  clecflrical  fire  pafling 
through  it  would  fet  it  loofe,  and  leave  the  fixed 
air  and  water  it  was  combined  with.* 

Then,  as  we  fee  clearly  that  pure  air  is  formed 
of  an  acid,  there  muff  always  be  an  acid  in  the 
refiduum,  when  pure  air  is  burned.  And,  that  the 
acid  comes  from  the  pure  air,  is  certain,  from  the 
experiments  of  Dr.  Girtanncr,  viz.  alkaline  falts, 
being  burnt  in  pure  air,  turn  it  into  fixed  air;  and, 
I fuppofe  even  our  credulous  chemifis  will  not  fay 
that  the  acid  of  fixed  air  could  come  from  the  alka- 
line falts.  if  they  do,  they  are  not  deferving  of 
ferious  argument;  1 give  them  up  to  the  French  phi- 
lofophical  mania.  J It  is  juft  the  fame  procefs  in 
refpiratiqn  ; the  black  globules,  being  formed  of  a 
lymph  and  a condenfed  acid,  have  a greater  attrac- 
tion for  the  fixed  fire  of  the  aimofpherical  air  than 
its  own  acid  and  water,  and,  in  confequence,  they 
attradl  it : for,  condenfed  acids  have  a ftronger  at- 
tradlion  for  fixed  fire,  than  when  in  their  aerial  fiate. 

* And  it  Is  from  this  that  Mr.  Cavendlfli  found  atmofpheri- 
cal  air,  neceffary,  in  the  procefs  of  decompounding  pure  airs  into 
the  nitrous  acid,  and,  not  from  the  azote,  as  I have  fully  proved. 

- if  The  exception,  they  fay,  is  in  burning  pure  air  and  Inflam- 
mable air  ; water  being  the  refiduum.  But  why  this  exception  ? 
is  not  this,  being  the  only  one,  a ftrong  argument,  that,  an  acid 
is  in  the  refiduum  upon  burning  thefe  airs. 
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As  nitrous  air  is  immediately  decompounded  by  tbe 
nitrous  acid.  Bur,  the  black  globules  cannot  fo 
well  decompound  the  pure  air  of  chemifts,  its 
fixed  fire  being  more  clofely  attraeffed;  and  thefe 
black  globules,  then  attrad:ing  this  loofe  fire  of 
the  atmofphcre,  it  gives  them  a kind  of  repulfive 
fire,  which  furrounds  them ; making  them  fo  active 
in  repelling  the  rays  of  light,  and  alfoa  high  refrac- 
tory power:  fo  that  this  fire  being  fo  loofe  that 
even  the  mechanical  attrition  they  meet  with  in 
the  circulation,  fets  their  fire  loofe  as  adlual.  Bur, 
they  fay,  this  repulfive  veficle  is  given  by  the  aci- 
difying principle,  pure  air;  and  Hkewife  this  refrac- 
tory pow'er;  butacids  immediately  decompound  the 
red  globules  even  into  their  flare  of  whitifh  lymph* 
Dr.  Wells  fays,  p.  423.  If  a frnall  quantity  of 
a concentrated  mineral  acid  be  applied  to  a piece 
of  dark  crafTamentum,  the  parte  touched  by  it, 
will,  for  an  inftant,  appear  florid ; but  the  fame 
acids,  added  to  a folution  of  the  red  matter  in 
water,  do  nothing  moie  than  deftroy  its  colour.** 
The  true  explanation  is  this  ; the  high  concen- 
trated acid,  being  dropt  upon  the  black  globules, 
fets  all  the  fixed  fire  of  the  globules  loofe,  inflan- 
taneoufly  ; which,  in  becoming  adlual,  gives  that 
florid  appearance  only  for  a moment.  Mineral 
acids  do  the  fame  with  eflential  oils.  The  nitrous 
acid  fets  fuch  a quantity  of  their  fire  loofe  as  to 
produce  ignition.  Then,  well  may  the  concen- 
trated acids  fet  the  loofe  fire  of  the  globules  free  : 
but  if  the  acids  are  diluted  with  water,  they  pro- 
duce no  fuch  phenomena,  fetting  the  fire  of  the 
black  globules  fo  gently  loofe,  that  no  floridnels  ap- 
pears. By  violently  agitating  the  black  globules, 
you  produce  the  fame  floridnefs,  by  fetting  loofe 
their  fixed  fire  as  adlual.  And  it  is  eafily  fet  loofe  in 
combu(lion,and  then  it  ails  upon  the  burning  bodies 
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as  nature’s  great  agent  in  fetting  loofe  the  com- 
buftible  body’s  fixed  fire : and,  in  refpiration,  pu- 
trel'adlion,  and  other  proceflTes,  this  fixed  fire  is 
cafily  attracfted  from  its  union  with  the  fixed  air 
and  water  of  the  pure  air. 

It  really  makes  one  Imile  at  the  manner  of  argu- 
ing which  our  great  iheorijls  make  ufe  of.  Dr. 
Wells  ferioufly  tells  us  that  both  acids  and  alkalis 
ad;  upon  the  globules  by  increafing  their  opacity, 
and  that  the  latter  makes  blood  more  florid,  from 
that  caufe.  But,  he  fays,  that  acids  make  blood 
more  opaque,  and  yet  deflroy  the  colour  altoge- 
ther. And,  there  is  not  a clearer  fad  than  this,  that 
alkalis  make  black  blood  florid,  and  that  acids 
make  florid  blood  black : but  wonderful  that  both 
ad:  by  increafing  the  blood’s  opacity,  he  fays ; and 
from  the  opacity  of  the  blood  being  increafed,  the 
blood  becomes  florid  and  red;  indeed,  Mr.  Caven- 
difh,  you  certainly  have  great  honor  in  rejecting 

my  papers  and  admitting  thefe  and  others. 

Phyficians  all  agree  that  acids  coagulate  or  thicken 
blood,  that  alkalis  make  it  more  fluid,  this  has 
all  along  been  their  dodirine,  but  our  prefent  theo- 
rifts  overturn  every  thing  with  xhziv  aerial  wifdom, 
which  is  truly  as  light  in  the  fcaleof  rcafon  as  air 
itfelf,  and  your  “ illuflrious”  name  Mr.  Cavendifh, 
will  not,  I believe,  add  to  the  weight. 

This  doedrine  of  all  the  fire  coming  from  the 
air  in  combuflion,  even  from  the  fuppofed  conden- 
fed  air  in  their  nitrous  acid,  is  very  extraordinary. 
But  to  fhew  the  extreme  fiillacy  of  this  dod:rine,  I 
have  all  along  proved  ; when  the  vitriolic  acid  and 
water  are  applied  to  iron  it  is  calcined  and  an  im- 
menfe  quantity  of  inflammable  air  is  generated. 
They  fay  that  thefe  phenomena  are  owing  to  water 
being  robbed  of  its  fuppofed  pure  air,  it  being 
attracted  by  the  metal  forming  a calx,  and  the  in- 
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flammable  air  is  fet  at  liberty;  then  the  water  muft 
fo  poffefs  fuch  a quantity  of  calor  as  to  form  it  into 
inflammable  air.  Nay,  even  the  other  fuppoled 
component  part  of  water  which  enters  the  calx 
mufl  carry  an  immenfe  quantity  of  caloric  along 
with  it : for  the  marine  acid,  they  fay,  from  attract- 
ing this  fuppofcd  pure  air  from  the  calx  of  lead, 
receives  along  with  it  fuch  a quantity  of  caloric, 
that  bodies  burn  in  this  marine  acid  with  a far 
greater  degree  of  heat  than  in  pure  air  in  its  aerial 
flatc.*  But,  in  burning  lead  it  is  calcined  and  an 
immenfe  quantity  of  fire  comes  from  it;  this  fire, 
or  caloric,  they  fay,  is  from  the  air  being  condeiifcd 
in  its  being  attracted  into  this  calx.  Nay,  what 
an  immenfe  quantity  of  fire  comes  from  the  bur- 
ning of  inflammable  air  and  pure  air;  but,  the  water, 
(the  refiduum)  from  their  explanation  of  thefe  phe- 
nomena has  more  fire  to  give  back  again  when  it  is 
decompounded.  Can  you.  Sir,  as  a philofopher, 
a man  of  fenfe,  and  a rational  man,  fandion  fuch 
grofs  abfurdicics  ? No,  I have  forced  the  world 
to  relinquifh  this  doctrine  of  caloric.  Then,asan 
immenfe  quantity  of  fire  does  come  from  the  bur- 
ning of  pure  inflam.mabic  airs,  are  we  not  autho- 
rized to  fuppofe,  that  this  fire  formed  an  efTcntial 
parr  of  thefe  airs?  That  the  water  could  not 
poflefs  all  this  caloric,  I think  'we  may  directly 
dfjeyt ; then,  it  mufl  have  come  from  the  metal. — - 
That  the  vitriolic  acid  did  not  poflefs  it,  appears 
equally  certain  ; for,  upon  adding  the  water  to  it, 
previous  to  its  being  applied  ro^  the  iron,  a great 
heat  came  from  them  and,  that  great  heat  alone 

will 

* Alio  the  aurtim  fiammans.,  fulminates,  they  fay,  from  the 
fire  of  the  condenfed  pure  air  in  the  calx,  the  fire  of  which  is 
fo  very  intenfe. 

^ As  both  phlogllllons  and  ante  phlogiftions,  built  this  hypo- 
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will  reduce  either  the  calx  of  mercury  or  lead,  is 
well  known.  I fay,  in  the  Gentleman’s  Magazine, 
Vol.  Lxii.  part  2,  p.  90S.* 

' Now, 

thefis  upon  Black’s  doftrine  of  latent  heat ; they  muft  both  fall 
to  the  ground  : for,  the  phloglftions  fay,  as  pure  air  attrafts 
the  phlogifton,  its  latent  heat,  or  caloric  is  repelled,  and  becomes 
a6\ual,  according  to  Dr.  Crawford.  But,  if  black  is  black,  and 
not  white,  phlogilton  is  not  an  element,  according  to  Stahl,  but 
hxed  fire  ; and  enters  into  the  compofition  of  bodies,  forming 
an  effential  part  of  them. 

* ‘ We  find  that/thofe  bodies  which  poffefs  a high  faturation 
pf  fire,  viz.  combuftible  bodies,  when  they  have  parted  with  it, 
will  attraft  a more  moderate  faturation  : thus,  for  inftance  ; me- 
tals, by  being  burned,  having  loft  their  full  faturation,  will  at- 
traff  fire  in  a loofer  ftate,  or  in  the  fame  ftate  that  lime,  or  the 
caiiftic  alkaline  falls  do  ; for,  if  a metal  is  diflblvcd  in  nitrous 
acid,  the  acid  will  nrft  attrafl  its  phlogifton,  forming  nitrous  air. 
But,  if  this  metal  is  precipitated  by  another,  poflefling  an  in- 
ferior attraOiion  for  phlogifton,  it  will  be  precipitated  with  its 
metallic  fplendour;  and,  it  with  the  cauftic  alkaline  ialt,  it  w’lll 
be  precipitated  with  its  fixed  fire. 

* In  burning  vegetables  which  poftefs  phlogifton,  they,  upon 
parting  with  it,  attradl  frefh  fire  in  the  ftate  of  an  alkaline  fait.  ^ 
It  was  for  this  reafon  that  the  old  chemifts  confidered  alkaline 
falls  as  being  formed  from  incineration,  and  they  procured  it  by 
burning  vegetables,  which  vegetables  they  knew  did  not  poftefs 

it  before  their  calcination  ; for,  inftead  of  an  alkaline,  they  are 
generally  pofleffed  of  an  acid,  or  at  lead  an  acefeent  quality. 

* As  we  have  always  fuppofed  alkaline  falls  to  be  principally 
formed  of  fixed  fire  of  a lefs  concentration  than  what  is  termed 
phlogifton,  we  ftiall  give  further  proofs  of  it,  in  order  to  corro- 
borate the  theory.  Metallic  earths,  after  calcination,  poftefs  fo 
much  fixed  fire  in  an  alkalefcent  ftate,  and  of  the  quality,  or 
difpofition  to  aflual  fire  in  this  ftate,  that  they  a£t  as  fluxes  in 
forming  glafs ; and  every  chemift  knows  that  alkaline  falts  are 
the  great  flux  made  ufe  of  in  vitryfying  bodies,  or  turning  them 
into  glafs.  We  find  that  inflammable  air,  oils,  and  other  high 
phloglftic  bodies,  form  metallic  earths  into  metals  ; but,  alkaline 
falts  of  a lefs  fatiiratrbn  of  fire,  form  them  into  glafs.  And  as 
the  fame  bodies  are  capable  of  entering  into  both  ftates,  fo,  if 
oils  are  applied,  they  will  form  the  metallic  ftate  ; but,  if  alka- 
lis are  applied,  they  will  form  the  vitrified  ftate. 


‘ And 
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Kow,  here  we  fee  alkalis,  which,  I think,  I 
may  be  allowed  to  call  fixed  fire,  will  either  form 
lead  into  a glafs,  or  metal.  This  fixed  fire,  in 
the  fiate  of  iron,  by  having  water  applied  to  it  in  the 

form 

« And,  as  in  the  metals,  fome  of  the  metallic  earths  which 
have  a ftrong  attraftion  for  fire  will  be  reduced  by  it  alone,  and 
fo  it  is  by  the  vitrifying  earths;  thofe  that  have  a ftrong  attrac- 
tion for  fire  will  be  formed  into  glafs  by  its  power  alone  ; but 
thofe  which  are  refradory  will  require  alkaline  falts  the  fame  as 
the  metals  ; many  requiring  phlogifton  to  reduce  them. 

* There  is  a near  refemblance  between  metals  and  glafs  ; from 
a loofe  earthy  ftate  they  both  become  hard  and  compatT; ; and 
even  caft-iron,  which  is  a fpecies  of  iron  imperfeftly  reduced, 
not  having  its  full  faturation  of  fire  or  phlogifton,  will  crack  and 
break  like  glafs. 

‘ Still  further  and  more  powerfully  to  corroborate  my  theory. 
If  oils  arc  applied  to  the  calces  they  will  recover  their  metallic 
form  ; but,  if  alkalis,' they  will  be  vitrified.  And,  in  reducing 
a calx  of  lead  by  fire  alone,  1 have  formed  part  into  lead,  and 
part  into  glafs.  And  of  the  following  faft  I am  well  convinced  ; 
in  reducing  metals  we  generally  find  a part  refraftory,  which 
cannot  be  made  into  metal ; as  in  lead  for  Inftance.  That  there 
is  fuch  a confiderable  wafte  in  the  earth  of  lead  called  litharge, 
is  owing  to  its  having  received  an  alkaline  faturation  of  fire,  and 
being  thereby  prevented  from  taking  the  metallic  faturation  : 
the  acid  of  the  air,  combining  with  the  earth  fo  as  to  aid  the 
fire,  becomes  alkalefcent.  And  for  this  reafon  it  is  that  we  find 
this  refufe  of  the  metals  more  adapted  to  a<ft  as  a flux.  I have 
likewife  found  this  refraftory  earth  to  go  further  than  the  other 
in  the  faturation  of  an  acid  ; and  that  it  is  capable  of  precipitating 
the  other  lefs  alkalized  earth  when  diffolved  in  an  acid.  And  it 
is  owing  to  the  fame  caufe  that  lime  cannot  be  made  to  imbibe 
the  fame  quantity  of  fixed  air  It  before  poflefled,  as  part  of  the 
earth  has  received  a certain  quantity  of  fire  producing  an  alka- 
lefcent ftate.  Lime,  from  the  fire  it  poflefles,  being  foluble  in 
water,  and  having,  like  falls,  a bitter  tafte,  becomes  of  an  alka- 
lefcent quality. 

* But  I ftiould  fuppofe  that  the  following  will  be  admitted  as 
an  eytperimenuvv  criicis  to  prove  that  the  earths  of  metals,  du- 
ring their  reduction  imbibe  fixed  fire  in  the  ftate  of  what  has 
been  denominated  phlogifton.  If  you  reduce  a calx  with  oil 
or  charcoal,  it  is  fuppofed  to  imbibe  phlogifton  from  thofe  fub- 

ftanccs ; 
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form  of  fteam,  will  be  aerilizcd  into  fixed  fire,  as  in- 
liammable  air;  fo,  alfo,  when  iron  is  calcined  with 
the  aqueous  vitriolic  acid,  a great  heat  is  generated 
in  the  procefs,  which  heat  is  neceflary  to  its  be- 
ing formed  into  an  air.  But,  if  iron  is  applied  to 
cold  water,  the  inflammable  air  only  appears  on  the 
furface  of  the  water  in  its  condenled  ftate;  being 
an  oil,  as  Scheele  obferves  ||  And,  I muft  again 
repeat,  that,  as  Dr.  Black’s  dodrine  of  latent  heat, 
which  Mr.  Lavoifier  had  introduced  into  this 
theory,  muft  be  given  up : this  caloric  muft 
have  been  an  integral  part  of  thefe  airs,  and  mult 
have  formed  an  eflemial  part  of  the  qualities  of 
them,  Combuftion  will  take  place  without  oxy- 
gen-gas, as  1 proved,  from  the  burning  of  fulphur 

fiances ; but,  to  vitrify  it,  you  add  an  alkaline  fait.  There  ia 
fuppofed  to  be  fomething  myfterioujs  In  the  part  which  the  char- 
coal or  oil  afts  in  the  procefs  ; but  in  the  fecond,  as  every  che- 
mift  knows,  the  alkali  is  imbibed,  and  enters  into  the  glafs. — 
For  that  the  procefs  is  fimilar  Is  evident  from  this,  that  the  calx, 
when  vitrified  parts  with  the  acid  it  had  received;  if  from  the 
air,  in  the  ftate  of  fixed  air. 

‘ It  hath  been  fatisfaftorily  fhewn  by  experiments,  that  oils  and 
alkalis  will  become  volatile.  Mr.  1 .avoifier  found  that  the  ve- 
getable acid  and  alkali,  which  he  calls  the  acetite  of  potalh,  will, 
if  diftilled,  become  the  volatile  alkali,  p.  Z70  of  his  Nomencla- 
ture. The  volatile  alkali,  having  acquired  a higher  faturation 
of  fixed  fire  than  the  fixed  alkali  will  form  metallic  earth  into 
their  metallic  chryftallizatlon,  while  the  fixed  alkali  will  form 
them  Into  the  vitrified  chryftallizatlon.' 

II  Here  is  a great  difference  between  the  fire  which  forms  the 
phlogifton  Into  inflammable  air,  and  the  fixed  fire  which  is  an 
integral  part  of  its  compound  The  oily  feum  which  is  found 
upon  water,  In  which  iron  Is  placed,  will  burn  equally  as  well  a» 
inflammable  air.  Nothing  can  be  more  fimple  than  this  experi- 
ment ; if  the  fteam  of  water  pafs  through  charcoal,  as  the  fteam 
carries  to  it  both  water  and  fire,  it  will  form  ti.e  two  component 
parts  of  charcoal,  viz.  phlogifton  and  fixed  air,  into  inflammable 
air,  and  the  aerial  acid.  The  fimplicity  of  my  theory  immedi- 
ately recommends  it. 

and 
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and  iron : then,  it  is  alnioft  iinncceflary  to  fay, 
that  this  inflammable  air,  the  phlogifton  of  Stahl, 
is  formed  of  high  concentrated  fixed  fire,  with 
water  which  forms  its  aerial  bafis.  Nothing  can 
be  more  obvious.  But,  I afk  you,  how  can  you 
explain  it  otherwife  ? I call  upon  you  to  fhew. 

Mr.  Scheele  fays,  p.  166.  “ I have  a ready^ 

method  of  finding  out  whether  the  water  contains 
empyreal  air  or  not : 1 take,  for  inftance,  one  ounce 
of  the  water,  and  let  fall  into  it  about  four  drops 
of  a folution  of  vitriol  of  iron,  and  add  two  drops 
of  a folution  of  fait  of  tartar  fomewhat  diluted  with 
water.  It  yields  immediately  a dark  green  preci- 
pitate; which,  in  a couple  of  minutes  changes 
mio  yellow^  if  the  water  contains  empyreal  air;  but 
if  the  water  be  previoufly  boiled  and  grown  cold 
without  the  accefs  of  free  air,  or,  if  the  water  be 
diftilled  lately,  the  precipitate  retains  its  green  co- 
lour and  does  not  turn  yellow’,  unlefs  about  an 
hour  after;  and  never  changes  into  yellow,  if  it 
be  kept  in  full  gbfles  fo  that  the  free  air  can  have 
no  accefs  to  it.” 

All  my  quotations  from  Scheele  are  from  his 
experiments  on  air  and  water.  This  is  a queflion 
much  agitated,  viz.  in  the  calcination  of  iron, 
with  an  acid  and  water,  what  is  it  that  the  calx 
imbibes  in  order  to  its  becoming  a calx.  I have 
all  along  fliewn  that  both  the  vitriolic  acid  and 
water  are  ncceffary  to  the  calcination,  to  de- 
compound the  earth  of  iron  of  its  phlogiflon;  the 
fame  as  both  the  aerial  acid  and  water,  are  requi- 
red to  rob  the  calcareous  earth  of  its  fire,  when  in 
the  flate  of  lirne.  This  elegant  and  fimple  expe- 
riment of  Mr.  Schcele’s,  1 think,  will  greatly 
help  us  in  the  elucidation  of  the  phenomena. — 
When  the  alkali  attraded  the  acid  of  the  vi- 
triol of  iron,  the  iron  being  robbed  of  one  of  its 

foluting 
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Toluring  bodies,  attracts  the  pure  air  of  the  water, 
which  turns  it  from  green  to  yellow.  But,  accord- 
ing  to  the  Frenrh  theory,  the  earth  of  iron  had 
artradfed  its  full  faturation  of  pure  air  from  wateri. 
Why  then  does  it  aitracf  the  pure  air  of  the  water? 
And,  why  does  the  pure  air  of  the  water  change 
its  colour  from  a green  to  a yellow  ? How  comes 
it  that  the  calx  ot  iron,  when  calcined  in  the  open 
air,  is  always  yellow';  whilfl:  its  other  calces  are 
green.  The  calx  of  iron  made  by  the  fleam  of 
W'ater,  is  always  heavier  than  the  calx  made  by 
the  air;  and  it  will  never  become  the  colour  of 
rufly  iron,  if  ever  fo  long  exppfcd  to  the  air. — 
From  this  caufe,  it  is  calcined  by  the  hot  water, 
w^hich  forms  a different  coloured  ruft  than  the  air 
forms;  and,  as  the  calcination  from  the  air,  is  from 
iron  imbibing  its  acid,  therefore,  there  is  a Jefs 
quantity  of  the  acid -than  the  water,  required  to 
faturate  the  calx  ; the  former  being  a flronger  bo- 
dy than  the  latter,  therefore  forms  a lighter  calx. 
The  iron  flill  continuing  green  (in  Mr.  Scheele’s 
experiments)  the  water  fhews  that  the  calx  of 
iron  attraded  the  w ater  to  fupply  the  place  of  the 
vitriolic  acid ; but,  when  there  is  pure  air  in  the 
water,  it  attrads  it  in  preference,  and  turns  yellow. 
[This,  I flatter  myfclf,  is  incontrovertibly  a rational 
explanation  of  the  phenomena.]  And  the  pro- 
portion of  pure  air  the  calx  imbibes  is  very  con- 
liderable.  Therefore,  undoubtedly,  when  the 
vitriolic  acid  was  united  to  the  calx;  it  was  not 
fully  faturated  with  pure  air,  as  it  imbibes  pure 
air  immediately  as  the  acid  leaves  it : and  it  will 
not  imbibe  this  pure  air  while  it  contains  the  acid, 
and  in  water  which  has  no  pure  air,  the  calx  will 
not  imbibe  pure  air  by  decompounding  the  water, 
as  it  remains  green ; and  if  it  did,  inflammable 

air. 
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air,  according  to  them,  would  be  generated,  which 
is  not  the  cafe. 

The  experiments  of  Lcmery  are  well  known  to 
every  philofopher:  “ Having  mixed  25  lbs.  of  ful- 
phur  with  an  equal  weight  of  iron  filings,  and 
having  kneaded  the  mixture  together  by  a little 
water,  into  the  confificiicc  of  a pafie,  he  put  it 
into  an  iron  pot,  covered  it  with  a cloth,  and  bur- 
ied the  w'hole  a foot  under  ground.  In  eight  or 
nine  hours  the  earth  fwclled,  grew  warm,  and 
cracked,  hot  fulphureous  vapours  were  perceived, 
a flame  which  dilated  the  crack  was  obferved,  and 
a fubterraneous  fire  producing  a volcano  in  min- 
ature  was  lighted  up,  the  experiment  has  been 
frequently  repeated;  it  is  to  be  obferved  that  too 
much  or  too  little  water  will  equally  prevent 
inflammation.  About  tv/enry-five  years  ago,  the 
experiment  of  imitating  a volcano  was  tried  at 
PARIS,  upon  a larger  fcalc  ; whether  by  the  di- 
rections of  the  late  Duke  of  Orleans,  or  of  the 
Count  Laurigaes  I do  not  rccolleCt.  The  necef- 
fary  ingredients  were  depofited  under  a mount, 
raifed  lor  the  purpofe,  in  a garden.  A perfcCl 
volcano  was  thence  exhibited,  to  the  no  fmall  alarm 
of  the  neighbourhood.” 

Now,  Mr.  Cavendifli,  how  can  we  reconcile 
this  experiment  with  your  extraordinary,  and  I 
have  no  hefitation  in  faying,  abfurd  dodrinc:  from 
whence  proceeded  all  the  fire?  according  to  Mr. 
Lavoifier,  neither  fulphur,  nor  iron,  poflefles  any 
fire  : and,  as  to  the  water,  all  its  fire  ^ difTipated 
when  its  two  fuppofed  compofing  bodies,  viz. 
inflammable  and  pure  airs,  united.  I fay,  you 
wife  philofophcrs,  from  whence  comes  the 
lire?  here  is  no  j)ure  air  required  in  the  experi- 
ment, the  ingredients  being  buried  many  feet 
under  ground.  This  I will  prophecy,  that  future 
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ages  will  wonder  and  ridicule  the  prefent  age's 
ignorance,  and  credulity,  in  fuch  abfurdities,  be- 
ing ferioufly  advanced.  Mufl  not  every  one  who 
has  an  atom  of  fenfe  fee,  that,  in  this  experiment, 
the  fire  came  from  the  fulphur  and  iron,  the  water 
having  a great  attradfion  for  the  earth  of  iron,  the 
vitriolic  acid  of  the  fulphur,  and  the  fulphur  alfo 
for  the  earth  of  iron  : here  is  fuch  a fermentation 
produced,  as  to  fet  their  phlogiflon,  or  fixed  fire, 
loofe  as  free  fire.  This  explanation  is  juff,  as  the 
fulphur  is  turned  into  the  vitriolic  acid,  and  the 
iron  into  a calx. 

What  a number  of  experiments  and  fingular 
conffrucTtions  our  aerial  chemifts  have  made;  the 
vitriolic  acid  and  water  being  applied  to  iron, 
calcine  it  and  generate  inflammable  air.  Another 
ftrong  mineral  acid,  the  nitrous,  with  water  applied 
to  iron,  calcine  it,  and  nitrous  air  is  produced.  In 
the  firff  procefs,  they  fay,  the  water  is  the  calcining 
body,  in  the  next,  they  fay,  the  nitrous  acid.  Only 
reflecfl  upon  fuch  a different  explanation  in  the 
fame  procefs;  you  credulous  chemifts!  it  being 
almoff  impoftible  to  yield  to  fuch  abfurdities,  to 
what  does  it  lead  you?  See  page  22  of  this 
Letter. 

Candles  clearly  elucidate  this  fubjeeff;  when  they 
are  firft  made,  they  readily  decompound  the  air, 
attracting  its  fixed  fire,  and  reducing  it  to  fixed 
air;  which  they  continue  to  do  for  fome  months. 
After  that  time  they  no  longer  adl  upon  the  air, 
but  evaporate  their  oil  or  romhuftible  matter  into 
the  atmofphere  : in  confcquencc,  it  is  well  known 
that  a candle  will  not  burn,  well  when  it  is  firft 
made,  but  gradually  improves  as  long  as  it  aCfs 
upon  the  air  injuring  it.  But,  after  ihat  period 
it  lofes;  and,  if  it  is  kept  for  a long  rime  it  will 
not  burn  at  all,  having  loft:  all  its  inflammable 
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jTiattcr,  Now,  Mr.  Cavendifli,  according  to  your 
fyftcm  it  fhould  have  been  beft  at  the  firft ; as 
the  air  adting  upon  it,  and  receiving  its  charcoal 
and  inflammable  air,  being  a procefs  of  combuf- 
tion,  therefore,  when  it  came  to  that  period  when 
the  air  would  no  longer  receive  the  candle’s  char- 
coal and  inflammable  air,  it  fhould  have  loft  its 
inflammability.  But  it  is,  at  this  period,  in  its 
pcrfecftion,  or  higheft  ftate  of  inflammability.— 
And,  after  that,  when  it  has  really  given  out  its 
phlogifton  to  the  air,  it  injures  it  not;  but  the 
candle’s  inflaming  quality  is  difcharging  itfelf,  fo 
that  in  time  it  will  not  burn.  What  will  phlogif- 
tions  fay  to  this  ? 

You  fee,  Mr.  Cavendifli,  that  the  ftrongeft  fadfs 
may  be  obtained  by  acute  obfervation  in  the  com- 
moneft  departments  ; without  having  rccourfc  to 
your  pompous  apparatus,  which  is  only  calculated 
to  embarras  truth.* 

If 

* The  Britilh  Critic,  upon  reviewing  my  Chemical  Eflays 
(It  being  the  firft  time  that  this  learned  Critic  had  cxercifed 
his  liberal  powers  upon  my  theory)  made  his  remarks  upon 
three  points.  The  firft  learned  obfervation,  was,  upon  the 
catch  word  being  wrong,  in  the  firft  page  j and  from  this  clr- 
cumftance,  he  arrogated  to  hipifelf  a degree  of  penetration  in 
being  able  to  deteft  the  error.  To  fuch  trifles  as  thefe  J fully 
allow  his  competency.  But,  his  next  remark  was  not  fo  lucky, 
for  he  there  was  travelling  upon  unknown  ground.  1 had 
/hewn  the  fallacy  of  our  aerial  phllofophers,  in  fuppofing  the 
pure  air,  or  oxygen-gas  of  the  laboratory,  and  the  pure  air  of 
atmofpherical  air  being  the  fame.  Here  the  Critic  triumphed, 
direftly  afferting  I was  wrong,  without  any  explanation.  But 

denouncing,  from  his  critical  chair,  my  condemnation 

'rhe  next  was  an  illiberal  infinuation  againft  the  validity  of  my 
experiments ; his  verdict  being  pronounced  without  having  tried 
them.  Now,  Mr.  Critic,  allow  me  to  make  an  obfervation  or 
two  upon  your  fupreme  judicature.  As  to  your  firft  bright  ob- 
fervation I own  you  were  right,  that  the  catch  word  was  wrong, 
Corredting  the  prefs  myfelf,  and  my  mind  being  abforhed 
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If  philofophers,  without  fluffing  their  laborato-^ 
lies  with  their  complicated  pompous  apparatus, 
more  calculated  lor  the  pageantry  of  a pantomime, 
than  for  true  chemical  difcoveries,  had  attended 
to  the  fads  which  are  conftantly  offering  them- 
fclves  to  our  obfervation ; they  would  have  feeii 
the  extreme  futility  of  their  boafted  fyflem. — 
Thus  the  manure  of  a liable,  when  piled  toge- 
ther in  a great  mafs,  what  a prodigious  heat  it 
produces.  Alfo,  hay,  if  flacked  too  green.  Now 
the  heat  produced  in  thefe  two  bodies,  could  not 
come  from  the  air : for,  the  larger  the  mafs,  the 
more  conliderable  the  heat,  and  it  is  generated 
principally  in  the  centre  of  the  mafs,  where  air 
could  not  have  accefs  to  it. 

Now,  Sir,  1 have  long  been  thinking  of  the 
body  which  poffcffes  the  grcatell  quantity  of  this 
wonderful  charcoal  and  inflammable  air,  which, 
according  to  you,  both  kills^  nourijhesy  and  ftimu-- 
lates  the  animal ; and  coal  is  the  body,  as  the  bur- 
ning of  an  ounce  of  coal  will  injure  a greater 

with  the  profound  fubjeft,  fuch  errors  may  be  found ; for  In- 
deed I am  not  anxious  about  them,  otherwife  I do  not  snow 
what  our  gentlemen  with  their  “ little  blue  backed  books’* 
would  do  if  it  was  not  for  thefe  trifles ; therefore,  I think  they 
anfwer  the  purpofe  of  a fly  cage,  to  attradl  all  the  noxious  in- 

infefts.  And  every  fpacious  room  (hould  have  fuch  a cage 

For,  if  I had  had  a few  more  catch  words  mifplaced,  this  learned 
fly  might  not  have  been  lo  illiberal,  as  they  would  have  formed 
the  bafis  of  his  criticifm.  But,  let  me  give  a little  advice  to 
you  and  the  reft:  of  your  gentry.  Y u are  not  fuppofed  to  be  a 
body  of  men  who  are  at  all  converfant,  or  have  a critical  know- 
ledge of  thofe  very  abftrufe  fubjedbs ; but,  if  you  were  to  fre- 
quent the  refort  of  men  of  leaning,  you  might  there  glean 
enough  to  make  up  your  monthly  budget;  here  the  ignorant 
part  of  the  public,  who  form  their  opinions  upon  your  decrees^ 
might  form  them  more  juftly.  But  I am  afraid  there  is  too 
much  intrigue  with  bookfellers  and  authors  for  you  to  aft  fo 
candidly ; being  the  mere  mercenary  tools  of  others. 

quantity 
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quantity  of  pure  air  than  the  fame  weight  of  any 
other  body,  and  you  fay  the  coal  injures  the  air  by 
giving  it  charcoal  and  infiammable  air,  and  in 
pure  coal  very  few  ajhes  remain.  Then,  Mr. 
Cavendifh,  coal  ought  to  be  the  moft  nouriflung 
food  an  animal  can  fubfift  upon  ; fuperior  to  oil, 
as  it  injures  the  air  in  a greater  proportion  than  it 
docs  : that  is,  it  giv^s  it  more  of  thefe  nourifhing 
and  Simulating  bodies,  viz.  charcoal  and  inflam- 
mable air.  Now,  Mr  Cavendifh,  by  putting 
your  theory  to  the  tefl,  if  you  were  to  try  to  live 
upon  coals.  No,  Sir,  I fhould  be  forry  your  ex- 
periments fliould  kill  you,  I can  only  fay,  “ go  to 
bed,  go  to  bed”  and  dream  no  more  of  fuch  idle, 
ridiculous,  and  foolifli  abfurdities.  But,  awake ; 
with  your  eyes  open  to  candour,  truth  and  juf- 
tice. 

It  appears  the  mofl  extraordinary  doSfrine^  that, 
in  refpiration  the  lungs  difeharge  thofe  phlogiftic 
bodies,  viz  inflammable  air  and  charcoal,  and  re- 
ceive pure  air,  the  acefeent  principle.  The  food 
of  animals,  being  the  acefeent  vegetables,  while 
the  animal  is  fo  high  a phlogiflic  body,  and  ha- 
ving a conftant  temperature  of  96  deg.  of  heat  ; 
alfo,  its  difcharges  are  fo  phlogiftic.  But  let  us 
put  this  dodlrinc  to  the  tdf.  ‘ Inflammable 
air,  which  every  one  acknowledges  polTefTes  a large 
''  quantity  of  phlogifton  by  being  expofed  to  black 
blood,  it  is  abforbed  by  it  fo  as  to  lofe  its  inflam- 
mability, and  the  blood  turns  red.  Now'  let  us 
examine  the  red  blood.  By  expofing  it  to  injured 
air,  or  foul  air  it  turns  black;  and  Dr.  Prieftley 
mentions  an  inftance  where  the  air  became  better, 
and  was  diminilhed  alter  it  by  nitrous  air.  f Prieft- 
ley, Vol.  iii.  p.  77.)  The  application  of  fixed  air 
to  blood  equally  turns  it  black.  In  fhortall  phlo- 
girticated  bodies,  oils,  fpirits,  falts,  &c.  turn  black 
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blood  red.  All  acids  and  other  dephlogiflicated 
bodies,  even  water,  turn  red  blood  black  ; nay 
blood  turns  black  in  vacuo  where  no  phlogidon 
can  get  to  it,  but  only  has  liberty  to  exhale  its  own 
(as  related  by  Father  Bcccaria)  and  the  change  is 
too  immediate  to  fuppofe  it  is  from  puirefacHion, 
But  as  ftrong  a fac^t  as  any,  is,  that  animal  phlo- 
gifton  turns  blood  immediately  red ; this  is  feeii 
very  ftrikmgly  in  the  animal  urine  when  taken  in 
its  moft  rich  ftateas  difcharged  from  a perfon  un- 
der a high  fever.  For  when  the  phlogiflon  is 
rapidly  fet  loo.'e  and  difcharged,  then  it  will  have 
the  (Irongeft  effecT:,  turning  the  blackeft  blood  im- 
mediately red.  That  urine  is  compofed  of  phlo- 
gifton  no  one  can  doubt,  from  its  poffelling  fuch  a 
quantity  of  volatile  ammoniac  falts,  and  from  its 
volatile  pungent  fmell.  The  faliva  has  the  fame 
effed;,  which  is  another  phlogiftic  animal  juice.— 
Befides  the  rays  of  the  fun  have  the  fame  effed. 
But  water  has  juft  the  oppoftte  effrd.  All  thefe 
fads  are  fo  very  ftriking  they  muft  make  us  enter- 
tain little  doubt.’ 

But,  I will  finifti  with  my  obfervations  upon  the 
camcleon,  which  is  well  known  to  live  almoft  with- 
out food  ; there  being  well  attefted  fads  of  a 
lingle  fly  fubfifting  it  for  a month  : nay,  it  can 
lubflft  without  that  fly.  See  its  natural  hiftory, — 
Therefore,  I fuppofe,  Mr.  Cavcndilb,  you  will 
allow  thefe  two  things.  Firft,  that  it  is  an  animal 
which  requires  very  little  food.  Secondly,  that  it 
can  have  very  little  charcoal  and  inflammable  air 
to  give  to  the  air  in  refpiration,  and,  that  it  might, 
in  confequence,  do  without  lungs ; as,  according 
to  you.  thefe  noxious ^ nouiijhm^^  and  jlimulatir.g  bo- 
dies, viz.  charcoal  and  inflammable  air,  would  not 
;poJfibly  be  in  fuch  abundance  as  to  require  their 
difeharge,  the  wonder  being  how  the  animal  could 
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fubfifl:  upon  fo  little  nourifhment.  But  htow^  Mr. 
Cavcndilh,  that  it  has  a greater  proportion  of 
lungs  than  any  other  animal;  it  being  compara- 
tively almofl  all  cheji ; nay,  nature  not  fatisfied 
with  that,  has  given  it  a fingular  power  of  throw- 
ing into  its  cellular  membrane,  over  all  its  body, a 
great  quantity  of  air,  which  muH:  be  expofed  to 
its  blood  and  juices,  fuelling  and  enlarging  all 
its  furfacc,  and,  as  it  fubfides,  or  forces  out  the  air, 
loaded  with  your  charcoal  and  inflammable  air, 
it  takes  frefh  air  in  again,*  Now  you  muff  fay, 
Mr.  Cavendifh,  this  fly  pofTcfl  fo  much  of  thefe 
nourifliing  and  ftimulating  bodies,  that,  if  nature 
had  not  given  it  this  fingular  and  extraordinary 
faculty  of  making  its  body  a manner  all  lungs; 
it  would  not  have  been  able  to  have  difeharged,  in 
the  courfe  of  a month,  all  the  nourifhing  and 
ftimulating  bodies  w'hich  this  fly  pofieft,  befides, 
the  quantity  which  the  cameleon  would  require  for 
its  nourifiiment  and  animal  heat. 

But,  Mr.  Cavendifii,  let  us  fee  how  thefe  phe- 
nomena agree  with  my  theory.  As  it  has  little 
food  to  atrraft  and  decompound  the  air,  therefore, 
that  which  it  has  to  form  its  blood  ought  to  be  as 
much  expofed  to  the  air  as  poffible,  in  order  to 
attrad:  as  much  of  the  air’s  fire  to  fupport  its 
animal  heat.  And  that  its  blood  does  attradl  a 

* Chambers’  diftionary  fays,  The  trunk  of  the  body  is 
properly  all  bread,  for  the  creature  has  no  belly,  its  ribs  being 
continued  to  the  ilia,’*  This  evidently  fhewing  that  its  princi- 
pal organ  is  its  lungs,  and  having  no  belly,  (hews  it  requires  very 
little  food  ; it  having,  in  a manner,  no  organs  to  digell  it. — 
**  The  thicknefs  of  its  body  is  not  to  be  determined,  as  the 
creature  alters  that  at  pleafure  whild  it  more  or  lefs  inflates  its 
body ; and  this  inflation  not  only  goes  through  the  whole 
body,  but  into  the  legs  and  tall.”  How  clearly  nature’s  defign 
is  to  throw  into  this  animal  as  much  air  as  poflible,  as  it  has  pe- 
culiar organs  for  the  purpofe, 
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jVreater  proportion  of  fire,  is  proved ; for,  its  fur- 
fare  being  fb  phlogiftic,  as  its  fkin  (another  fin- 
gularity  of  the  animal)  changes  its  colour  into 
Inch  vivid  and  varied  hues. 

But  1 fee,  in  the  Monthly  Magazine,  that  Mr. 
fjjen  has  fome  experiments  to  prove  that  no  pure 
air  is  received  into  the  blood  by  refpiration.  Bur, 
nailed  to  this  infatuated  French  theory,  he  fuppo- 
fes  that  the  animal  dies  from  fuffbeation,  the  lungs 
not  difeharging  thefe  phlogiftic  bodies*  So  this 
acefeent  vegetable  food  produces  fo  much  phlogif- 
ton  that  the  animal  requires  the  lungs  to  be  acting 
every  moment,  and,  if  they  flop  their  function 
but  for  five  minutes,  death  enfucs.  Alfo,  it  re- 
quires its  animal  heat  of  96  to  be  conflantly  dif- 
eharging its  phlogifloiij  as  free  fire ; befides,  its 
difeharges  are  fo  phlogifiic.  Nay,  the  Cameleon 
requires  more  than  any  other  animal,  all  thefe 
difeharges  of  phlogifton  which  it  received  from 
the  fly,  O Wonderful  ! 

1 alfo  fee  in  the  Monthly  Magazine,  an  account 
of  experiments  that  vegetables  decompound  pure 
air  into  fixed,  and  alfo  decompound  fixed  air  again ; 
fuch  hocus  pocus  experiments  and  opinions  are  fo 
grofsly  abfurd  that  they  deferve  no  anfwer. 

Men,  under  the  influence  of  the  French  theory, 
are  ftill  introducing  molt  Angular  dodlrines,  mif- 
conflruing  the  moft  obvious  experiments.  See  an 
account  of  M.  Dc  Salfure,  jun.  experiments  in  the 
Monthly  Magazine  for  the  month  of  April,  1798. 
It  fays,  “ In  the  fame  valuable  number  vve  find  an 
Efiay  by  M.  De  Sassure,  jun.  on  the  queftion, 
“ Is  the  formation  of  carbonic  acid  eflential  to 
vegetation?”  From  fevcral  ingenious  experi- 
ments on  vegetation  in  atmofpheric  air,  mixed 

* The  abfurdities  of  which  opinion  fee  p.  72  of  this  Letter. 
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with  different  proportions  of  carbonic  acid,  aird' 
in  atmofpheric  air  deprived  of  carbonic  acid,  Mr. 
De  S.  has  deduced  the  following  laws: 

1.  That  plants,  like  animals,  are  continually 
forming  carbonic  acid  while  vegetating,  either  in 
the  light  or  fhade. 

2.  That  like  animals,  they  form  this  carbonic 
acid,  by  means  of  the  oxygen  of  the  atmofphcre; 
and  that  the  reafon  why  the  formation  of  this  acid 
is  not  always  manifeff,  is  its  being  immediately 
decompofed. 

3.  That  the  prcfencc,  or  rather  the  elaboration- 
of  carbonic  acidi  is’ neceffary  to  vegetation  in  the 
light. 

4.  That  light  is  favourable  to  vegetation,  by  con- 
tributing to  the  decompofition  of  carbonic  acid. 

5.  That  plants,  while  vegetating  in  the  light,* 

can  fupport  a-dofe  of  carbonic  acid  fo  ftrong  as  to 
deftroy  them  when  in  the  fhade.”  I 

The  vegetable  juices  having  a far  Icfs  attraiffion;  . 
for  the  fixed  fire  of  the  atmofphere,  therefore  do 
not  decompound  its  pure  air  into  fixed  air;  but, 
only  take  a part  of  its  fixed  fire,  bringing  it  nearer 
to  the  date  of  azote.  It  is  for  this  reafon  that 
vegetables  require  an  airy  firuation,  the  vege- 
table receiving  a part  of  the  air’s  fixed  fire,  and 
frefh  air  is  immediately  applied  by  the  wind, 
fo  that  it  may  receive  a part  of  its  fixed  fire;  but 
not  fo  much  as  to  form  the  air  into  fixed  air;, 
which  is  eafily  afeertained  by  receiving  a current 
of  air,  which  is  conRantly  pafling  through  a tube,, 
wherein  are  placed  a number  of  vegetables,  and 
examining  this  air  by  lime  water.  But,  if  a vege- 
table is  placed  in  clofe  vefTels,  then  it  will  not 
grow  luxuriantly  (not  having  the  free  current  of 
the  atmofphere  to  give  to  it  its  fuperabundant  fire) 
and  it  will  receive  all  the  air’s  fixed  fire,  forming  it 
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10  fixed  air.  Alfo,  vegetables  having  a quantity 
•of  fixed  air,  mixed  along  with  the  atmofpherical 
air,  they  are  vegetating  in,  their  watery  juices  will 
imbibe  it,  as  water  would  do.*  And  even  as  I 
have  all  along  fuppofed,  this  fixed  air  circulating 
in  the  vegetables,  mixed  with  their  juices,  may 
receive  fuch  a quantity  of  fire  from  the  fun  as  to 
be  difeharged  as  air ; in  the  fame  manner  as  fixed 
air  is  formed  into  pure  air,  when  united  with 
water  by  the  fun’s  rays.  And  alfo,  when  it  is 
floating  in  a moift  atmofphere,  as  1 have  (liewn. — 
And  that  pump  water,  &c.  which  only  contains 
fixed  air,  will  by  expofure  to  the  fun,  produce 
pure  air,  is  well  known  : but,  upon  the  water’s  ge- 
nerating the  pure  air,  the  water  turns  green,  from 
a number  of  animalcules,  as  Dr.  Ingenhourz  and 
others  have  fhewn.  And  when  the  water  is  thus 
incorporated  with  thefe  green  animalcules,  and 
having  given  out  its  pure  air,  if  yoq  go  on  im- 
pregnating it  with  fixed  air,  it  will  continue  to 
generate  pure  air.  Therefore  when  water,  which 
before  expofure  to  the  fun,  only  gave  out  fixed  air; 
after  expofure  gives  out  pure  air  ; and  at  the  time 
when  the  pure  air  is  difeharged  from  the  water, 
great  numbers  of  green  animalcules  appear:  al- 
lowed by  every  one.  Then  thefe  greevi  animal- 

* It  is  the  fame  in  the  animal  body ; from  great  Inanation 
the  inhaling  veffels  of  the  fuvface  will  imbibe,  from  the  circumf 
ambient  air,  a confiderable  quantity  of  matter.  See  Dr.  Wacr 
fon’s  Eflays.  A jockey.  In  the  courfe  of  a Ihort  time,  how 
confiderably  heavier  he  got,  though  he  had  only  drank  a glafs 
of  wine.  But,  in  a date  of  health,  or  when  the  veffels  were 
properly  filled,  the  fyftem  would  have  difeharged  mat  ter,  in  dead 
of  receiving  it,  Therefore,  what  vegetables  do  in  this  confined 
unvegitating  ftate.  Is  no  argum'ent  what  they  do  in  their  healthy 
ftate  in  the  open  air ; they  refpire  by  their  leaves,  therefore,  in 
great  inanation,  a fimilar  ftate  to  the  jockey,  they  will  Imbibe 
air  and  moifture  from  the  atmofphere. 
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cules  mud  acft  upon  the  fixed  air  by  arrcfiing  the 
fun’s  rays,  appears  clear;  for,  filk  does  the  fame, 
otherwife,  if  thefe  animals  ad:cd  at  all  upon  ihe 
air,  it  would  be  by  decompounding  pure  air  into 
fixed  air,  and  not  fixed  air  into  pure  air. 

And,  I fiiould  hope, Mr.  Cavendifii,  you  will  not 
afiert  that  thefe  animalcules  differ  fo  far  from  all 
other  animals;  that  inftead  of  difcharging  charcoal, 
as  you  fuppofe,  by  the  air,  they  really  imbibe  it ; for 
after  the  procefs,  no  charcoal  is  generated. 

That  light,  or  rays  of  the  fun,  are  nereffary  to 
vegetation,  for  thofe  plants  which  do  not  receive 
therh,  are  blanched,  lofing  that  fine  vegetable  aro- 
matic oil.  Which  is,  from  this  caufe,  the  ra>s 
of  light  receiving  that  impulfe  or  motion,  pene- 
trate the  vegetable,  and  enter  into  its  fubfiance. — 
But  heat,  or  fire,  which  has  not  that  impulfe,  does 
not  enter  fo  well  into  the  vegetable,  lo  as  to  unite 
with  its  fubftance ; it  is  juft  the  fame  w ith  the  me- 
tallic earths,  or  calces.  By  cxpofing  the  calces  of 
filver,  mercury,  gold,  manganefe,  &c.  to  the  rays 
of  the  fun  (See  Scheele,  p,  77) ; the  calces  were 
reduced,  forming  metals ; but,  if  they  were  expo- 
fed  to  the  fame  heat  as  thofe  rays  produced,  no  re- 
dueftion  would  take  place;  the  fire  not  having  that 
impulfe  of  motion  as  light,  to  penetrate  the  calces 
and  enter  into  its  fubftance,  fo  as  to  reduce  them. 
And,  that  it  is  heat  alone  which  reduces  metals,  is 
certain  ; for,  if  you  apply  a greater  degree  of  heat, 
which  heat  fhall  pafs  through  black  bodies  before 
it  arrives  at  the  calces;  it  will  neverthelefs  reduce 
. them. 

Out  of  the  numerous  arguments  I have  brought 
jn  my  different  publications,  to  prove  that  alkaline 
falts  are  fixed  fire,  I lhall  quote  one  in  my  Che- 
mical Effays.  " In  forming  the  calcareous  earths 
into  lime,  in  attending  to  the  procefs  accurately. 

we 


( 109  ) 


we  may  obfcrvc  different  phenomena;  at  firH:  the 
fixed  air  and  water  are  expelled,  and  the  earth  fa- 
turated  with  loofe  fjre.  But  if  you  pufli  the  pro- 
cefs  farther,  the  fire  will,  inlfcad  of  taking  this 
loofe  Saturation,  become  more  fixed,  penetrating 
the  earth,  fo  as  to  become  alkaldcent;  and  in  this 
fiate  the  lime  becomes  light  and  fpungy,  having 
lofi  part  of  its  earth,  and  will  not  do  for  mortar, 
the  workmen  rejecting  it,  as  being  ufelefs ; for  it 
will  not  fplit  and  fall  into  pow'der  with  water.  I 
have,  by  carrying  on  the  procefs  for  a long  time, 
made  it  almoff  an  alkaline  lalt,  turning  it  perfccfiiy 
mild,  in  refpcct  to  its  caufiicity,  and  having  the 
properties  of  alkalis  in  moll  of  its  qualities. 

Many  of  the  leading  philofophers,  after  the 
publication  of  my  Treatifeon  Air,  feeing  in  what 
a ridiculous  light  I had  placed  their  do<^i:rine,  and 
how  untenable  their  own  principles  were  ; imme- 
diately fled  to  the  French  ftandard,  as  the  only 
one  vvhicli  could,  in  any  manner,  make  any  head 
againfi;  my  fyftem  ; and  hoping,  by  their  numbers 
and  great  names ^ to  fupprefs  invefiigation,  reafon, 
and  truth. But,  magna  rjl  veritas  et  pra;valebii. 

Now 

f ‘ I have  proved,  In  my  Thoughts  on  Air,  that  the  cauf- 
tlclty  of  lime  does  not  depend  upon  the  abfence  of  Its  fixed  air, 
but  upon  its  faturatlon  of  loofe  fire  ;•  which  fire,  when  it  be- 
comes a£Hve  by  water,  &c.  burns  or  confumes  bodies.  Now, 
this  experiment  proves  it  : for,  when  the  fire  is  fo  puflied  in  the 
procefs,  as  to  be  more  fixed  in  the  earth,  io  that  molfture,  &c. 
cannot  expel  it,  the  lime  then  becomes  mild  ; — and  It  will  bear 
no  other  explanation.  The  idea  of  its  wanting  its  acid  to  neu- 
tralize the  earth,  is  quite  inadequate  to  the  phenomena  ; for  It 
ought  in  this  cafe  to  have  become  more  cauftic  at  the  latter  part 
of  the  procefs,  inftead  of  its  becoming  perfedlly  mild,  and  of  an 
alk^lefcent  quality. 

J 1 fee  in  a late  publication,  an  opinion  of  mine  given  to  Dr. 
Datham  j which  I had  repeatedly  publifhed  long  before.  That 
part  of  the  eleftiical  fire  which  is  obferved  in  a fpark,  comes 
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Now  let  us  confider  what  all  their  boafled  dif- 
.coveries  amount  tO;  why,  that  the  animal  lungs  are 
a coal  pit.  The  air  receiving  by  them,  from  the 
blood,  the  very  identical  fame  bodies  which  col- 
liers draw  from  their  coal  pits,  viz.  coal  and  in- 
flammable air.  Let  ihh  great  difcovery  be  handed 
down  to  pofteritv,  as  the  important  refult  of  the 
experiments  of  our  modern  chemiffs.f  Fame, 
let  thy  trumpet  found  to  future  ages  this  glorious 
truth,  of  the  i8th  century.  Let  poets  paint  fome 
emblematical  fi6lion,  perfonating  the  philofophers 
and  the  furprifing  coal  pit. 

Imprcft  with  this  greats  wonderful,  and  furpri- 
fing  difcovery,  my  imagination  painted  to  me  the 
the  feene  in  Macbeth ; the  witches,  and  Hecate 
with  her  “ VapVou«  drop  profound'’  caught  from 

the  corner  of  the  moon,”  dancing  round  the  caul- 
dron : emblematical  of  you,  philofophers,  and  the 
coal  pit ; with  your  profound  magic  art  dancing 
around  it,  and  with  the  light  a/rjy  fiep  of  a French 
cotillon:  each  philofopher  throwing  into  the  caul- 
dron fomc  experiments  and  fuggeftions ; and  the 

^rom  the  air ; the  air  being,  in  confequence,  injured.  To  prove 
■which,  I fhewed  the  fpark  taken  in  vacuo.,  has  not  any  luminous 
•brilliancy.  But  thefe  things  arc  trifles,  iny  name  was  never  to 
be  mentioned,  for  that  was  their  great  policy.  Dr.  Priettley, 

I have  fliewn,  has  taken  many  of  his  opinions  from  mine,  but 
never  once  hints  at  my  name. 

•j-  From  calculating  the  quantity  of  pure  air  turned  to  fixed 
air,  in  the  courfe  of  twenty-four  hours,  by  one  man  ; and  the 
proportion,  they  fay,  of  charcoal,  which  pure  air  requires  to  its 
forming  fixed  air  ; we  are  brought  to  this  data,  that  many  pounds 
of  charcoal  muft  be  difeharged  by  every  man’s  lungs  in  the 
courfe  of  twenty-four  hours : but,  as  coal  confifts  of  both  char- 
coal and  inflammable  air,  they  fay,  then  it  is  nearer  the  body 
which  the  lungs  difeharge,  fo  that  many  pounds  of  it  mud  be 
pafled  through  the  tender  veflels  of  the  lungs  in  twenty-four 
hou  s,  without  either  injuring,  or  blackening  them.  O Wonder- 
ful procefs,  you  wife  aerial  chemifts,  it  is  a moll  curious  coal  pit! 
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foTCrtiofl:  of  thefe  aerial  beings,  which  fecrhed  loSd-. 
cd  wiih  the  heavielf  burthen,  and  which  even  made 
the  pot  to  boij  over,  was  the  two  experiments  of 
burning  inHammablc  air  and  oxygen  gas,  forming 
water  j and  oxygen  gas  and  azote  forming  the  ni- 
trous atid  with  the  electrical  fire.  Upon  thefe 
experiments  being  thrown  in,  the  air  rung  with 
acclamation  ; even  a number  of  fnarling,  barking, 
curs,  added  to  the  noife.  At  lafi  a majeftic  figure 
appears,  called  truth ; having  in  one  hand  reafon,.- 
and  in  the  other  common  fenfe,  from  whom  a 
little  puff  of  wind  arofe  and  diffipated  the  whole. 
They  vanifhed  into  airy  nothing,  ‘‘  And  left  not  a 
wreck  behind/* 


Ohfirvations  upon  Count  Rumford’s  Paper.’ 

I fhall  now  make  a few'  remarks  upon  Count 
Rumford’s  Paper,  in  the  Phil.  Trans.  He  cer- 
tainly deferves  every  compliment  from  the  pub- 
lic for  his  ufeful  refearches ; but  I muft  beg  leave 
to  make  a fe\v  ftriCtures  upon  his  paper,  on  firing 
gunpowder 

Now,  let  us  confider  w hat  gunpowder  is  formed 
of;  the  ftrongefi,  according  to  Dr.  Watfon,  is> 
nitre  eighty  parts,  charcoal  fifteen,  fulphur  five, 
of  thefe  ingredients  nitre  toakes  the  largefl:  pro- 
portion. We  fhail  fee,  in  the  fequel,  that  one 
pound  of  nitre  is  compofed,  according,  to  Mr. 
Lavoifier,  of 

Potafh  7 oz.  6 gros.  51.  grs.  =451 5.84  grs. 

Dry  acid  8 — i 21.16 =4-700. 1 6 

The  above  quantity  of  dry  acid  is  compofed  of 
Oxygen  6 oz.  3 gros  66.  34  grs.=3738-34  grs. 

Azote  I — 5— -25.  82 96i»82.” — 
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The  Count  has  clearly  fhevnn  that  the  force  t)f 
firing  gunpowder  is  ronlidcrably  Wronger  than 
Mr.  Robin’s,  who  only  made  it  one  thouland, 
times  greater  than  the  mean  preiTure  of  the  at- 
Jnofpherc;  while  he  makes  it  equal  to  fifty  thou- 
fand.  J3ut,  the  gunpowder,  in  the  Count’s 
experiment,  had  not  all  its  force,  as  it  was  fired 
in  a clofe  vefT  I and  had  not  liberty  to  expand  in 
the  atmofphere;  for,  by  this  cxpanfion,  all  the 
nitre  and  charcoal  are  burnt ; alfo  the  fulphur  is 
more  thoroughly  ignited,  and  their  fixed  fire  feC 
loofe.  To  prove  this,  if  vou  fire  gun-powder  in 
pure  air,  its  force  w'ill  be  confiderably  flronger,than 
w'hen  fired  in  atmofpherical  air.  1 he  experiment 
is  to  lake  a large  decanter,  w ith  a bladder  fixed  to 
its  mouth,  and  place  in  the  bottom  of  it  a piece  of 
hot  iron,  and  then,  gradually,  drop  upon  the  iron, 
repeatedly,  fmall  grains  of  the  powder  from  the 
bladder.  By  this  means  you  W'ill  be  able  to  burn  a 
great  quantity  of  powder,  and,  you  will  find,  ac- 
cording to  the  purity  of  the  air,  in  the  decanter, 
the  powder  will  fire  with  diffei’ent  forces.  By 
firing  in  this  manner,  very  flrong  powder,  parti- 
cularly that  made  with  dcphlogiilicatcd  marine 
acid,  and  an  alkali,  in  the  pureft  air,  all  the  fixed 
fire  of  the  powder  will  be  fet  loofe,  viz  that  from 
the  alkali,  which  is  the  principal  part;  and 
alfo,  that  of  the  charcoal  and  fulphur  ; fo  that 
there  only  will  remain  an  acid  vapour,  with  a 
little  of  the  aflies  from  the  charcoal.  When  the 
pcfiduiim  is  to  be  examined  accurately;  either  a 
piece  of  heated  filver,  or  the  cledric  fpark,  are 
the  bed  lo  fire  the  gunpowder. 

Now  let  us  coiilider  the  way  in  which  Mr. 
Lavoifier’s  theory  explains  it.  The  fuppofed  ca- 
loric^ in  the  nitrous  acid,  is  attraded  by  the  char- 
coal, forming  fixed  air.  Bur,  he  himfelf  is 
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obliged  to  acknowledge.  Mr.  Lavoiner  fays, 
453.  of  his  Nonrienciature,  **  1 have  rued  lome 
**  kinds  which  have  produced  almoft  double  the 
“ eirecl  [meaning  the  force  of  the  explofionj  of 
“ ordinary  gunpov\der,  although  they  give  out  a 
“ fixth  part  lefs  of  gas  during  ddlagraiion.” 

As  the  fulphur’s  attradion  for  this  pure  air 
could  only  fet  the  fuppofed  caloric  ioofe,  for  they 
generate  no  air,  but  condenfe  air.  Then  of  what 
lervice  is  the  alkali?  none  according  to  them; 
while  every  one  Who  is  acquainted  with  the  cr.m~ 
polition  of  gun-powder,  knows  that  all  its  force 
depends  upon  the  quantity  of  the  alkali  it  con- 
tains. Tlien,  according  to  thefe  wonderful  the- 
orifls  we  Ihould  find,  after  the  tiperation,  all  the 
azote,  or  nitrous  air,  which  the  pure  air  of  the 
acid  was  combined  with;  the  alkali  entire,  united 
with  the  vitriolic  acid,  and  an  immenfe  quantity’’ 
of  fixed  air,  which  Ibould  be  formed  from  the 
pure  air  of  the  acid  and  the  charcoal.  They  in- 
form us  that  the  great  heat  generated  in  forming 
phofphorus,  or  fulphur,  into  the  phofphoric  or  vie- 
• rioiic  acids,  comes  from  the  pure  air  being  conden- 
fed  in  the  operation.  Now,  wonderful,  that  this 
already  condenfed  air,  which  they  fuppofe,  in  this 
mineral  acid,  fliould  pofTefs  all  this  fire,  fo  as  to> 
caufe  fo  wonderful  an  explofion : nay,  upon  part- 
ing with  its  fuppofed  azote  or  bafis,  they  ought  to 
be  aerilized.  Can  we  believe  a theory  fo  prepof- 
terous  and  abfurd,  which  fuppofes  that  all  thefe 
phlogiftic  bodies,  which  difappear  in  the  procefs, 
do  not  contribute  an  atom  of  fire  to  the  combufiion; 
it  all  proceeding  from  the  condenfed  pure  air  in  the 
nitrous  acid.  Hov/  hard  it  is,  in  this  prejudiced 
trifling  age,  I fiiould  have  fuch  abfurdities  fo  re- 
peatedly to  combat.  But  I fhall  confider,  more 
particularly,  Count  Rumford’s  experiments.  He 
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fays,  p.  233.  But  what  will  become  of  this; 
**  theory,  and  of  all  the  fuppofitions  upon  which 
“ it  is  founded,  if  I fhall  be  able  to  prove,  as  I 
“ hope  to  do  in  the  niofl;  fatisfaeftory  manner,  that 
**  the  force  of  fired  gunpowder,  inftcad  of  being 
1000  times,  is  at  leafl:  50,000  greater  than  the 
“ mean  prefTure  of  the  atmofphere 

Now  he  fees  the  impropriety  of  attributing  this 
immenfe  force  to  the  generating  of  airs,  accor- 
ding to  Mr.  Lavoifier’s  theory.  But,  which  he 
feems  to  adopt;  as  the  general  principles  of  it 
are  as  neceiTary  to  eftablifh  his  own,  which  is 
that  " To  arife  principally  from  the  elafficity  of 
the  aqueous  generated  from  the  powder  in  its 

combuftion.*’  In  order  to  find  fufficient  water  for 
this  theory,  he  fays,  it  is  even  generated  in  the  pro- 
cefs.  But  they  do  not  allow  that  any  of  thefe 
bodies  contain  inflammable  air,  to  generate  it : to 
carry  their  fuppofition  fo  far,  as,  that  the  alkali 
contains  it  along  with  azote  ; then  we  fliould  have 
this  azote  alfo  fet  loofe,  after  the  procefs,  fo  as  to- 
add  to  thefe  wonderful  generation  of  airsi.  But, 
Mr.  Lavoifier  does  not,  even  hint  at  fuch  a pre- 
pofterous  idea.  The  late  experiments  of  Dr. 
Girtanner  fhew,  that  the  alkali,  according'to  their 
theory,  is  formed  of  pure  carbone.  Then  the  al- 
kali would  form  with  the  pure  air  of  the  acid’s; 
fixed  air,  in  the  combuftion.  Good  heavens  1 
what  a generation  of  airs  there  ought  to  be  in  this 
combuftion.  But  two  neceflary  queftions  in- 
trude themfclvcs : from  whence  comes  all  the 
caloric  to  produce  the  immenfe  fire  in  the  com- 
buftion, and  alfo  to  aerilize  all  thefe  aerial  bodies  ? 
and,  if  thefe  airs  are  obferved  after  the  procefs? 
The  firft  queftion  they  anfwer  by  faying,  that  all 
this  wonderful  caloric  is  in  the  condenfed  pure  air, 
in  the  nitrous  acid.  Aftonilhingl  As  to  the 
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other  queflion,  they  admit  thefe  airs  are  not  ge- 
nerated. But  the  Count  himfelf,  with  all  his  at- 
tachment to  their  theory,  fays,  **  it  is  dangerous 
to  admit  the  adtion  of  an  agent  (viz.  caloric) 
**  whofe  cxiftence  is  not  yet  clearly  demonftrated.** 
But  what  proves  clearly  that  the  charcoal  is 
not  cflential  in  this  fulminating  procefs,  is,  that 
nitre  will  fulminate  with  an  alkali  and  fulphur, 
without  the  charcoal ; therefore,  Mr.  Lavoifier’s 
dodlrine  is  diredlly  contradicted : for  here  is  no 
charcoal  to  unite  with  the  fuppofed  pure  air  of 
the  acid.  The  true  explanation  is  this,  the  ni- 
trous acid  being  united  with  the  alkali,  along 
with  charcoal  and  fulphur  ; the  charcoal  as  being 
a very  combuflible  fubftance,  being  ground  in- 
to a fine  powder,  and  mixed  with  the  other  ingre- 
dients; upon  fire  being  applied,  it  immediately 
takes  fire ; and  as  the  fulphur  is  the  next  body  for 
being  fufceptible  of  combuftion,  it  alfo  takes  fire, 
and  the  heat  generated  is  fo  confiderable  as  to  give 
that  activity  to  the  nitrous  acid,  that  it  penetrates 
the  alkali,  fetting  its  fire  loofe  as  aCtual.  This 
acid,  when  applied  to  that  phlogiftic  body,  ef- 
fential  oil,  will  of  itfelf,  without  the  aid  of 
heat,  or  pure  air,  fet  fuch  a quantity  of  their  fire 
loofe  as  to  generate  combuftion.  If  the  alkali  is 
united  with  the  dephlogiftic  marine  acid,  the  leaft 
attraction,  without  heat,  will  make  them  explode, 
as  we  have  juft  obferved  ; or,  if  a powder  be  for- 
med of  nitre,  an  alkaline  fait,  and  fulphur,  and 
heated  to  a certain  degree,  they  will  explode : a well 
known  experiment.  Here,  in  thefe  procefles,  they 
can  only  be  explained  upon  my  hypothefis ; the 
fire,  fet  loofe  from  the  alkali,  unites  with  the  ni- 
trous, or  marine  acids,  and  flies  of  with  them  ; 
caufing  the  explofion.  Heat  of  itfelf  has  no 
explofive  force;  it  is  owing  to  its  being  united  to 
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bodies  as  acids,  water,  &c.  That  it  has  any  me-* 
chanical  powers,  is  proved  from  this ; form  a hollow  ' 
globe  of  gold,  and  heat  it  as  intenfeas  poffiole,  the 
heat  will  not  expand  or  burft  the  globe.  I'hc  Count 
fays,  that  the  cxplohon  is  owing  to  water  being  for- 
med into  a caloric  vapour.  i3ut  it  is  furprifing,  that 
when  an  hypochefis  is  formed,  the  moft  obvious  and 
clear  faiTts  pafs  unnoticed.  The  nature  of  this  won- 
dertiil  elallic  vapour  he  has  fliewn  us.  He  fays,  p. 
226  “ Upon  examining  the  vent-plug  and  the 

pin,  they  were  both  found  to  be  much  corroded 
and  damaged  ; though  I had  taken  tl^e  precau- 
tion  to  harden  them  both  before  I made  the  ex- 
" periment. 

I afterwards  repeated  the  experiment  with  a 
''  limple  vent,  made  very  narrow-,  and  lined  with 
gold  to  prevent  its  being  corroded  by  the  acid 
vapour  generated  in  the  combuftion  of  the  gun- 
powder  ; but  this  vent  was  found,  upon  trial,  to  ' 
be  as  little  able  to  withfland  the  amazing  force 
of  the  inflamed  gunpowder  as  the  others.  It 
was  fo  much,  and  fo  irregularly  corroded,  by  the 
**  explofion  in  the  firfl  experiment,  as  to  be  ren- 
dered  quite  unferviceable.’* 

Let  me  afk  the  Count  this  queftion,  will  the 
vapour  of  w-ater  corrode  gold?  But  here  be 
himfcif  allows  it  to  be  an  acid  vapour,  and,  will  , 
not  this  circumflance  alfo  inform  our  obflirvate  ' 
thcorifls,  that  the  acid  is  not  decompounded,  but  : 
pafles  entire:  and,  I appeal  to  the  Count’s  experi-  1 
ments  if  this  clear  claftic  acid  vapour  is  not  the 
caufc  of  the  explofion,*  If  the  explofion  de- 

* If  it  was  the  water  in  the  falls  that  made  the  explofion, 
the  nioidening  the  powder  would  aflift  the  explofion  ; but  every- 
one knows  it  would  countera£l  it,  and,  as  to  the  French  ex- 
periments of  M.  De  Betanccur,  I have  no  great  opinion  of 
them. 
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pended  upon  the  decompoficion  of  the  acid,  it 
could  only  generate  fixed  air.  or  water,  according 
to  their  theory.  But,  if  the  Count  will  explode 
the  fulminating  pow'der,  formed  of  nil  re,  fulphur, 
and  an  alkali  ; the  lame  acid  vapour  he  will  find 
efcape,  corroding  the  gold : or,  if  the  metal  be 
examined,  after  its  corrofion,  it  will  be  found 
united  to  the  nitrous  acid.  Thefe  are  plain,  ob- 
\iou.s  and  limple  truths,  which,  it  is  impoflible  to 
miftake;  and,  1 call  upon  the  Count  either  to  ac- 
cede, or  invalidate  this  explanation  of  the  phe- 
nomena. He  alio  fays,  p.  248.  “ This  fub- 

Ifance,  (meaning  the  refiduum  after  the  cxplofion) 
” w hich  was  of  a black  colour,  or  rather  of  a dirty 
**  grey,  which  changed  to  black  upon  being  expo- 
fed  to  the  air,  had  a pungent,  acrid,  alkaline 
tafle,  and  fmclt  like  liver  of  fulphur.  It  actrac- 
“ ted  moifiure  from  the  air  with  great  avidity. — 
**  Being  moifiened  with  water,  and  fpirit  of  nitre 
being  poured  upon  it,  a flrong  cfiervefcence  cn- 
fued,  attended  by  a very  oiTenfive  and  penetra- 
ting  fmell.  Nearly  the  whole  quantity  of 
matter  of  which  the  pow’der  was  compofed, 
feemed  to  have  been  transformed  into  this  fub- 
fiance ; for  the  quantity  of  elafiic  fluid  which 
efcaped  upon  removing  the  weight,  was  very 
inconfiderable ; but  this  fubflance  no  longer 
gun pozvder s it  was  not  even  inflammable.” 

Now  here  it  clearly  appears  that  the  nitre  had 
loft  its  acid",  as  it  effervefeed  fo  ftrongly  with  frefh 
fpirit  of  nitre.  But,  according  to  the  French 
theorifls,  the  acid  mufl:  have  been  decompounded, 
and  its  pure  air  generate  with  the  carbonc,  fixed 
air;  and  alfo  its  bafe,  azote,  mufl:  have  been  fet 
ioofe  : then  what  an  immenfe  volume  of  airs  this 
fixed  air  and  azote  mufl:  have  formed,  being  equal 
in  weight  to  the  acid  and  charcoal ; according 
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to  this  thcor/  (which,  the  more  it  is  invefiigated 
the  mere  abfurd  it  appears)  the  Count  fays,  “ The 
quantity  of  elaftic  fluid,  which  efcaped,  upon 
“ removing  the  weight,  was  very  inconfiderable.” 
Blit  let  us  fee  how  far  it  agrees  with  my  theory. 
Upon  the  cxplofion,  the  fixed  fire  of  the  alkali, 
charcoal,  and  fulphur  efcaped,  and  united  itfelf 
with  the  acid  of  the  nitre,  and  the  fulphur  (for  fince 
the  firft  days  of  chemiflry,  it  has  all  along  been 
taught  that  acids,  particularly  the  nitrous,  has  the 
ftrongeft  attradlion  for  fire,  either  fixed  or  free) 
therefore  part  of  the  fire  united  with  the  acids, 
and  which  produced  the  explofion ; but  as  they  were 
confined  from  efcaping,  they  were  forced,  by  the 
immenfe  weight,  to  enter  the  mafs  again. f And 

when  frefh  nitrous  acid  was  added  to  the  mafs,  the 
old  acids,  united  with  the  fire,  efcaped,  producing 
a very  offenfive  and  penetrating  fmell.”J  I 
think  I need  not  comment  upon  their  theory,  which 
fays,  all  the  fire  comes  from  the  condenfed  pure 
air  in  the  nitrous  acid  ; for  here  is  the  pure  air 
condenfed  ; and  air,  in  its  condenfation  they  fay 
gives  out  all  its  fire  or  caloric,  as  in  the  burning 
of  fulphur  and  phofphorus.  Yet,  in  the  nitrous 
acid,  when  this  pure  air  efcapes  from  its  condenfa- 
tion, that  it  fhoLild  give  out  fuch  an  immenfe  quan- 
tity of  fire  again,  is  truly  laughable : nay,  that  it  fhall 
now  aerilize,  both  its  Safe,  which  they  fay  is  azote, 

f As  according  to  Dr.  Darwin’s  experiments ; upon  air  be* 
jng  ftrongly  mtclianically  compreflfed,  it  will  give  out  heat : fo 
of  the  nitrous  acid  in  this  procefs,  by  the  immenfe  mechanical 
force  exerted  upon  die  nitrous  acid  vapour,  part  of  its  heat,  or 
fire  will  be  forced  from  ics  cliemical  combinatlou  with  the  acid  ; 
and  part  of  the  acid  will  be  forcibly  condenfed  Into  the  alkali 
again  ; but,  in  a phlogifticated  ftate,  that  is,  ftlli  retaining  a 
quantity  of  fire. 

Mr  Scheele  has  obferved,  that  when  nitre  has  been  much 
heated,  even  the  vegetable  acid  can  fet  its  nitrous  acid  loofc. 

and 
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3tnd  alfo  itfelf,  with  the  charcoal,  forming  fixed 
air.  And  this,  they  fay,  is  proved  from  Dr. 
Black’s  doClrine  of  latent  heat.  Can  we  believe 
rational  men  could  have  produced  fuch  a theory. 

0 you  great  aerial  philofopbers  I You  are  true  in- 
habitants of  Swift’s  flying  ifland.  See  my  Letter 
in  the  Gentleman’s  Magazine,  for  Auguft,  1796. 

1 fay  in  my  Treatife  on  Air,  p.  18  and  49. 

* Now  let  us  confider  more  particularly  the  cir- 
cumflances,  half  an  ounce  of  oxygen^  gas,  in  being 
condenfed  into  the  phofphoric  acid,  is  fuppofed 
(agreeably  to  their  theory)  in  its  condenfation, 
to  produce  heat  equal  to  melt  34  oz.  of  ice:  but, 
when  a lefs  quantity  of  oxygen-gas  is  already 
condenfed,  and  hath  given  out  the  hear,  which  it 
does  in  its  condenfation,  that  it  fliall  produce 
nearly  an  equal  quantity  of  heat,  fo  as  to  melt 
32  oz.  of  ice,  is  an  evident  abfurdity.  Befides, 
as  we  have  before  obfervcd,  if  this  fame  quantity 
of  nitre  was  applied  to  phofphorus,  it  would  have 
melted  more  than  34  oz.  of  ice.  Oxygen  gas,  in 
its  aerial  ftate,  is  not  in  the  leafl:  acid,  while  it 
is  fuppofed  to  poflefs  its  caloric  ; but  it  lofes  ic 
upon  being  imbibed  into  the  fulphur,  and  phof- 
phorus forming  the  vitriolic  and  phofphoric  acids. 
Then,  when  it  has  entered  into  the  nitrous- 
acid,  forming  that  ftrong  mineral  acid,  the  firfl: 
in  point  of  acidity,  at  Irafl,  next  to  the  vitriolic 
acid,  which,  they  fuppofe,  contains  no  caloric. — 
Can  we  ferioufly  think  it  takes  with  it  all  its  ca- 
loric ? Nay,  it  muft  politively  take  with  it  more 
than  the  oxygen  gas  polfefles,  as  it  produces  in 
combuftion  with  phlogiflic  bodies,  more  heat 
than  could  be  produced  from  the  fame  quantity  of 
oxygen  gas,  which  they  fay  it  pofTefles.  But  if  we 
are  to  philofophize  upon  this  experiment,  agree- 
ably to  the  Drs.  Black’s  and  Crawford’s  theories. 
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the  wonder  will  be  flill  greater ; for  in  the  experi-^ 
mem  of  burning  nitre  and  I'ulphur,  the  fulphur  is 
formed  into  the  vitriolic  acid,  and  likewife  difier- 
ent  aerial  bodies  are  formed ; fb  much  as,  had  the 
authors  of  this  extraordinary  theory,  endeavoured 
to  prove  that  a degree  of  hca’,  equal  to  the  melt- 
ing of  32  oz.  of  iccjj  had  difappeared  inflead  of 
appeared,  this  experiment  would  have  made  them 
ride  triumphant.  But  it  is  too  abfurd  for  men 
who  defervedly  rank  fo  high  in  chemiftry  to  de- 
fend. For  heaven’s  fake  Iiften  to  rhe  voice  of 
reafon,  nothing  can  be  gamed  by  fueh  a contro- 
verfv,* 

* Chemiftry  lias  of  late  fuff'red  very  great  in-^ 

novations;  and,  if  our  modern  philof >phical  che- 
mids  go  on  as  they  have  done,  ir  is  nof  known 
where  they  will  dop.  To  me  ir  has  often  been 
matter  of  furprife,  that  none  the  old  regular 
chemlfts  have  borne  their  tellimony  againfl  fuch 
degradations.  They  all  feern  to  be  m a lethargic 
date,  as  if  bitten  by  the  tarantula.  ' 

‘ One  of  the  fird  principles  of  chemidry  is 
that  of  chemical  actraCfions ; and  our  aiicedors  in 
this  fcicncc  perfuaded,  that  rhefe  attravdions  are 
one  of  the  mod  lingular  phenomena  in  nature, 

* It  is  wonderful  how  this  French  theory  has  been  fo  gener- 

ally adopted ; and  even,  from  their  own  confeflion,  how  inade- 
quate it  is  to  account  for  the  phenomena.  Mr.  Lavolfier  fays, 
in  his  Elements,  p.  106.  “ By  the  foregoing  experiments,  th  .t 

quantity  of  charcoal  fhould  melt  76.18723  libs,  of  ice,  and. 

the  quantity  of  hydrogen  in  a pound  of  the  oil  (hould  melt 
“ 62.15053  libs.  The  fum  of  thefe  two  gives  158.33776  libs. 
“ of  ice,  which  the  two  conllituent  elements  of  the  oil  would 
“ have  melted,  had  they  feparately  fuffered  combuftion,  whereas 
“ the  oil  really  melted  148.88330  libs,  which  gives  an  excefs  of 
“ 10.54554  in  the  rtfuk  of  the  experiment  above  the  calculated 
“ refult,  from  data  furnifhed  by  former  experiments.”  The  rea- 
foa  is  this,  the  oil  contains  fpccifically  more  fire  than  charcoal. 

have 
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have  handed  down  to  us  a regular  table  of  them. 
Particular  bodies  have  a very  ftrong  attracition  for 
each  other,  very  different  from  the  principles  of 
gravitation.  If  two  bodies,  having  an  atlracffion 
for  one  another,  are  expofed  to  each  other’s  influ- 
ence, in  the  medium  of  a fluid,  they  will  coalelce. 
Thus,  if  an  acid  and  alkali  are  dropt  into  watery 
they  will  form  a neutral  fait : fo  alfo,  whenever 
bodies  are  expofed  to  each  other  in  a fluid,  or 
moift  form,  their  attradlion  will  rake  place.  Flu- 
idity feems  to  be  neceffary  only  to  bring  their 
partides  into  immediate  contac^l. 

‘ But  how  are  our  prefent  chemical  attradlions 
conducted  by  combuftion  ? Combultion,  inftead 
of  allowing  bodies  to  unite,  ads  as  a ftrong  me- 
chanical power  in  breaking  them  down.  On  the 
contrary,  according  to  their  chemical  attradfions^ 
combuftion,  (which  is  the  fetting  loofe  an  effen- 
tial  part  of  moft  chemical  bodies,  viz.  phlogifton 
or  concentrated  fire,  let  loofe  as  adual  fire)  unices, 
but  does  not  feparate  them. 

‘ Let  us  here  give  an  example.  I will  take  a 
fait,  as  it  is  a body  (the  chemical  principles  of 
which  we  have  been  fully  inftrudled  in  by  our 
forefathers)  and  alfo  an  acid,  with  which  we  are 
well  acquainred  : though  this  knowdedge  has  been 
much  obfeured  by  fome  late  chemifts.  If  the 
volatile  alkali  is  aenlizcd  into  an  air  or  vapour, 
and  after  that  expofed  to  the  vapour  of  the  nitrous 
or  marine  acid,  they  will  unite,  fo  as  to  form  the 
nitrous  or  marine  ammoniac  lalt;  and  the  heat 
which  kept  them  in  an  aerial  ftate  becomes  fenfi- 
ble.  But  if  this  alkaline  air  is  expofed  to  ftill 
greater  hear,  it  will  then  become  inflammable  air; 
and  if  the  fame  nitrous  vapour  is  added  to  this  air, 
as  in  the  former  experiment ; and  then  fired,  it 
Will  emit  an  immenle  quantity  of  heat  and  light ; 

a even 
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<fven  fifty  times  more  confiderable,  than  came  froni 
it  in  the  former  experiment  j upon  examining  the 
refiduum,  an  acid  water  is  found.  Here  the  vo- 
latile fait  has  difappeared,  and  fire  appeared, 
or  \vas  difcharged  in  the  operation.  Indeed,  m 
the  former  experiment  no  light  comes  from  it, 
but  only  a fmall  quantity  of  heat.  Dr.  Priefiley 
fays,  vol.  iii.  p.  415.  “ Very  little  heat  is  pro- 

duced bv  the  union  of  acid,  or  alkaline  air  and 
water,  though,  as  1 have  found  by  experiment, 
there  Jotne  produced,  whereas  the  decompofition 
of  dcphlogifticated  and  inflammable  air  never  fails 
to  produce  a very  great  degree  of  heat.” 

‘ Then  thofe  who  may  be  called  our  fathers  in 
chemifl-ry  were  convinced  that  the  acid  and  vola- 
tile fait,  by  being  united  by  a chemical  attradlion, 
would  toim  a neutral  fait.  This  now  is  perfeCfly 
abfurd ; the  true  at»ra61:ion  docs  not  take  place  till 
the  combuftion.  And  the  true  union  of  the  alkali 
and  acid  is  not  a neutral  fait,  but  water  and  acid. 
Such  abfurd  docflrines  need  no  comment.  ‘ 

‘ The  very  fame  farce  has  b:en  acited  in  the  ex- 
periment of  firing  the  oxygen  and  inflammable 
gas.  Water  and  an  acid  are  in  the  refiduum. — 
The  inflammable  air,  and  alfo  the  fire,  which  neu- 
tralized the  acid  of  the  oxygen  gas,  have  difap- 
peared,  as  has  been  long  ago  fully  proved  by  Dr. 
Harrington.  The  dilappearing  of  the  inflamma- 
ble and  dephlogifticatcd  air,  an  acid  and  water 
being  left  in  the  refiduum,  is  (as  Drs.  Friefficy  and 
Harrington  found)  the  very  fame  refiduum  as  that 
which  is  left,  when  the  nitrous  vapour  and  inflam- 
inable  alkaline  air  are  fired.  In  one  cafe  our 
aerial  philofophers  cannot  deny  but  that  the  acid 
which  is  left,  came  from  the  nitrous  vapour  and 
the  water;  heat  and  light,  from  the  inflammable 
alkaline  air.  Therefore,  by  the  fame  argument, 

we 
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ve  mufl  equally  allow,  that  the  acid,  in  the  other 
experiment,  came  from  the  dcphlogifhcatcd  air, 
and  part  of'  the  water  from  the  inflammable  air. 
Nothing  can  be  more  pla'n  and  obvious  Yet  our 
modern  chemifts  will  not  allow  thefe  firft  and 
molt  I ommon  principles  to  be  jufl  ones  ; namely, 
that  alkalis  actradt  acids  and  neutralize  them,  and 
that  phlogiflon  neutralizes  acids.* 

]f  the  neutral  fair,  which  is  formed  by  the  ma- 
rine dephlogiftu  ated  acid,  and  the  fixed  alkali  are 
fet  on  fire  ; as  neither  of  thefe  bodies  are  aerilized 
in  the  procefs,  fo  there  is  lefs  myllerv'  in  their 
operation.  Before  combuflion  they  formed  a neu- 
tral fait ; but  after  the  combuflion  the  alkali  has 
difappeared.  What  has  become  of  it  ? We  are 
altogether  at  a lofs  to  anfvver  this  queflion  accord- 
ing to  their  theory,  unlefs  they  could  introduce 
the  art  of  legerdemain  into  their  experiments  of 
glaffes,  gun-barrels,  &c.  But  here  the  aid  of 
conjuration  is  ftill  farther  required;  for,  as  one 
demon  difappears,  another,  in  the  fhape  of  an  Jm- 
menfe  quantity  of  light  and  heat  makes  his  ap- 
pearance. However,  as  the  tricks  of  the  juggler 
ceafe  to  furprife  us  when  his  art  is  known,  fo,  had 
we  nor  been  fo  eafy  of  belief  and  fo  fond  of  the 
marvellous,  we  would  have  paid  a little  more  re- 
fpedf  to  what  our  chemical  fathe.’*s  have  taught  us; 
nay,  I had  almoft  faid  what  w'c  may  be  convinced 
of  by  our  own  fenfes.  it  is  hardly  pofiible  not  to 

* **  Dr.  Crawford  in  his  e:^:planation  of  the  nitrous  acid  de- 
flagrating with  comhuttible  bodies,  fays,  that  the  fire  firO:  fet 
loofe  in  the  firing  them,  is  the  caufe  of  this.  And  agreeably  to 
him,  this  fire  runs  the  gauntlet,  of  alternately  aerilizing  the 
oxygen  gas  of  the  acid,  and  of  being  confumed.  To  fuch  ri- 
diculous explanations  are  they  obliged  to  have  recouife  in  fup- 
port  of  a wrong  theory.  I think  fuch  powerful  phenomena  arc 
not  to  be  accounted  for  by  fuch  flight  caufes.’* 

give 
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give  our  afPent  to  this  truth,  namely,  that  corh-i 
bultible  bodies,  or  phlogifion  when  fired,  arc 
changed  into  actual  heat.  By  a proper  attention 
to  chemical  principles,  we  fhould  have  believed, 
that  phlogifton  is  concentrated  or  fixed  fire.  Yet 
it  often  happens,  that  as  new  difcoveries  pleafc, 
merely  becaufe  they  are  new,  and  everi^  one  is 
anxious  to  aferibe  all  phenomena  to  them,  fo, 
upon  the  difcovcry  of  Dr,  Black’s  elegant  doctrine 
of  latent  heat  (which  becomes  latent  in  fluids,  va- 
pour, &c.)  our  modern  chemifls  greedily  grafped 
at  It,  and  forced  it,  head  and  fhoulders,  into  their 
prefent  aerial  fabric.  But  Dr.  Harrington  hath 
fatisfactonly  fliewn,  that  the  heat  in  thefe  pheno- 
nitna  is  chemically  united,  the  fame  as  in  alkalis 
and  acids.’ 

I have  now  taken  a review'  of  all  the  chemical 
papers  in  the  Trans,  except  Mr.  Tennant’s,  upon 
the  combuflion  of  the  diamond.  And  here,  Mr. 
Cavendifli,  you  muft  excufe  my  not  entering  into 
any  difcuflion  of  it.  For,  to  endeavour  to  treat  with 
fenous  argument,  that  abfurdity  of  abfurdities,  viz. 
that  the  diamond  is  pure  charcoal,  would  be  an 
equal  abfurdity,  though  it  has  had  the  fandfion  of 
the  Phil.  Trans.  I have  related  a fimilar  abfur- 
dity which  this  theory  of  yours  has  given  birth  to* 
See  page  7^5. 

The  beji  of  all  manufaTories  ’would  be  burning 
charcoal  into  diamonds  which  is  only  chryflallizing 
it  ; for,  Mr.  C'avendifli,  your  chemical’  pow- 
ers certainly  can  do  it.  The  great  Newton  fup- 
pofed  that  the  diamond  is  a combuflible  body, 
from  Its  refraction  of  the  rays  of  light ; and  that 
the  refraction  of  light  is  from  bodies  poflcfTi ng 
fixed  fire,  is  clearly  proved,  from  the  rcpulfive 
principle  of  fire  ; a principle  fo  certain,  that  it 
alone  more  clearly  proves  the  diamond’s  com- 
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pofitioD,  and  is  an  evidence  fuperior  to  all  the 
vague  raplodies  and  romances  of  the  French  theory. 
That  all  bodies  which  contain  fixed  fire  fhould 
be  formed  of  either  carbonc  or  inflammable  air,  is 
truly  ridiculous  ; but,  that  according  to  ^he  quan- 
tity of  fixed  fire  bodies  poffiefs,  they  will,  accor- 
dingly acl  upon  the  air.  If  not  highly  concen- 
trated, they  will  leave  the  acid  of  the  air  in  the 
Hate  of  fixed  air,  or  its  aerial  ftate ; as,  in  the  bur- 
ning of  the  fixed  alkalies.  See  experiments  of  Dr. 
Girtanner.  But,  the  more  highly  concentrated,  as 
is  the  volatile  alkali,  its  fire  will  be  fo  iEtenfe  as 
to  decompound  the  air  into  a condenfed  acid  and 
w'ater;  as  in  the  firing  of  inflammable  air,  which 
the  volatile  alkali  may  be  formed  into.’ 

The  philofophcrs  of  the  day  adopt  the  new 
theory  in  explaining  all  the  phenomena,  forcing 
it  in  head  and  fhoulders,  without  quefiioning  its 
validity  ; but  even,  if  true,  how  could  it  rationally 
account  for  this  particular  phenomenon?  viz.  Count 
Rumford,  in  his  Lfiays,  when  fpeaking  of  food  fays, 
“ In  hearing  vegetables  in  water,  the  water  adds  to 
the  nourifiiment.”  Then  it  muff  be  by  being  de- 
compounded by  the  procefs  of  heating,  if  it  was 
decompounded  by  this  Jimple  procejs  how  is  it  per- 
formed? Is  the  inflammable  air  attraiffed  by  the 
vegetable  in  this  low  temperature  of  heat,  below 
boiling?  Then  v\  hat  becomes  ot  the  pure  air  ? Or 
if  the  pure  air  is  atiraifcd  v\hai  becomes  of  the  in- 
flammable air?  The  body  which  attrads  the  pure 
air  is  charcoal,  then  they  ought  lo  have'  formed 
fixed  air;  as  to  the  infl  immablc  air  there  was  no- 
thing to  attrad  it  but  pure  air  which  it  was  already 
united  to.  Bur  our  philofophcrs  have  decreed  it 
to  be  fo,  therefore,  it  mujl  and  does.’*  I'he  ad- 
vantage rcfulting  from  the  procefs  is  this  ; the  ve- 
getables and  water  bv  the  adion  of  the  fire,  are 

fo 
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fo  united,  or  digefled,  that  all  their  parts  are  mor® 
allimilated  to  enter  into  chyle;  alfo  'another  elTen- 
tial  circumftance  is,  thefe  vegetable  bodies,  receive, 
in  the  procefs,  fuch  a quantity  of  the  fire  as  ani- 
inalizes  them  the  more.  Thus  barley,  from  the 
procefs  of  malting  and  brewing,  receives  fuch  a 
quantity  of  fire  from  the  air  in  malting,  and  from 
the  fire,  in  brewing,  as  conliderablj?  to  alter  its  na- 
ture and  qualities.  But,  in  the  Count’s  calcula- 
tions he  forgets  hovv  much  more  eafily  a Bavarian 
foldier,  from  habit  and  from  the  climate,  is  fuppor- 
ted  with  food,  than  an  Englifh  foldier.* 


* But  pray,  Mr.  Cavendifh,  explain  this  experiment  of  Dn 
l^rleftley’s,  in  Vol.  4th,  p.  36  alfo  the  note  in  page  33  of 
this  Letter,  upon  the  phofphoi  ic  acid  and  the  calx  of  lead  pro- 
ducing Inflammable  air  ; but  they  ought  to  have  produced  dc- 
phlogilUcated  air  accdidlng  to  your  theory. 


this  Letter  I,  have  juft  examined  your  theory^ 
principally  in  one  department  of  nature^  viz.  refpira- 
iion;  but  I am  able  to  prove  the  fame  abjitrdiiies  in 
any  of  the  rifi. 

NOW,  SIR,  BEFORE  T CONCLUDE,  LET  ME  CALL 
UPON  YOU  IN  THE  MOST  SOLEMN,  AND  SERIOUS 
MANNER,  EITHER  PUBLICLY  TO  REFUTE,  OR  AC- 
KNOWLEDGE MY  SYSTEM.  BUT,  IF  YOU  STILL 
CONTINUE  7nUle^  I THINK  YOUR  MOST  PREJUDICED 
FRIENDS  CAN  BE  AT  NO  LOSS  FOR  THE  CAUSE, 

I AM 

Your  mojl  obedient  and  humble  Servant j 

ROBERT  HARRINGTO^^. 

JUNE  10,  1798. 


FINIS. 
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